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Abstract 
Study Purpose: To assess obesity screening and counseling in patients at annual wellness exams 
in an urban primary care clinic.  Specific aims of the study: determine percentage of patients with 
documented body mass index (BMI), ICD-9/ICD-10 diagnosis of overweight or obesity, 
documentation of education or a follow-up plan for weight management, follow-up visit for 
weight loss and documentation by provider, and comparative analysis of co-morbidities and 
demographic variables during well-exam visits.                                        
Target Population and Measures: Adults over the age of 18 in an urban primary care clinic 
with a BMI greater than 25 kilograms (kg)/meters squared (m2).  BMI screening and counseling 
and/or referral to nutritionist or dietician provided in the primary care clinic electronic medical 
record (EMR) or after-visit summary (AVS).   
Methods: Retrospective analysis of 200 patient medical records (PMR) in individuals between 
the ages of 18 and 89.  The urban primary care clinic is associated with a large healthcare 
system.  Records were randomly selected by the healthcare systems Office of Research 
Administration utilizing a Microsoft Excel randomized generator.  Seven PMR’s were eliminated 
due to well-exam coding linked to laboratory visits.  193 records were reviewed during data 
collection and analyzed utilizing SPSS software.  
Results: 96.4% had BMI documented during well-exam visits. 66.7% of individuals who were 
overweight and 62.8% individuals who were obese received counseling and/or education 
documented in the EMR.  No overweight adults and only 16.3% of obese adults had ICD-10 
diagnoses documented.  Rates of most co-morbidities increased in a linear trend for healthy 
weight, overweight, and obese adults respectively.  Counseling rates increased as number of co-
morbidities noted increased, respectively.          
Organizational Recommendation for Change: Weight management and/or healthy lifestyle 
education added to the AVS of the EMR in adults with BMI greater than 25 kg/m2.  AVS are 
printed at the end of each patient visit and would provide a streamlined process to provide 
education on weight management, including diet and exercise, to adults.    
 
 
 
Keywords: Obesity, overweight, body mass index, counseling, screening, adults, electronic 
medical record, and electronic health record. 
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Retrospective Analysis of Body Mass Index Screening and Obesity Counseling in a Primary 
Care Setting: Comparative Analysis of Demographic Variables and Co-Morbidities 
 
Background and Significance 
Obesity 
  In the United States, 70.7% of adults are either overweight or obese with an estimated 
78.6 million people who are considered obese (Centers for Disease Control and Prevention 
[CDC], 2016).  Obesity is considered a global epidemic and is a preventable cause of 
cardiovascular disease (CVD), the leading cause of death in the United States (Jensen et al., 
2014).  Furthermore, obesity impacts the chronic disease prevalence and overall risk of 
developing over thirty health conditions including hypertension (HTN), dyslipidemia, type 2 
diabetes (DM), stroke, and cancer (Jensen et al., 2014; The Obesity Society [TOS], 2014).  Due to 
the epidemiologic burden of obesity in relation to influence on chronic disease prevalence and all-
cause CVD morbidity and mortality, obesity was officially recognized as a disease in 2013 by the 
American Medical Association’s House of Delegates (The Obesity Society, 2014).  Increasing the 
proportion of adults at a healthy weight is vital to improving the health of our community and 
nation.    
 Problem statement.  A large urban health care system is a principal healthcare provider 
to over a million people in seven Kentucky counties.  Obesity is recognized as a leading health 
issue or problem in the community (Norton Healthcare [NHC], 2013).  The prevalence of obesity 
can theoretically be reduced within the health care system by increasing the proportion of adults 
at a healthy weight (body mass index [BMI] less than 25 kg/m2) through BMI screening, 
lifestyle counseling on diet and exercise, and referrals to dieticians, nutritionists, and/or weight 
management clinics.                                                                                                                                    
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 Epidemiology and significance.  Obesity is a health risk for the community with an 
estimated 1.1 million adults in Kentucky who are obese and an estimated $2.3 billion in obesity-
related healthcare costs in 2013 (NHC, 2013).  Overweight and obese individuals impact chronic 
disease prevalence due to increased morbidity related to HTN, dyslipidemia, type 2 DM, 
coronary heart disease, stroke, gallbladder disease, osteoarthritis, and sleep apnea (Jensen et al., 
2014).  Obesity causes a 6 to 20-year reduction in life-expectancy, varying with age and ethnicity 
(Moyer, 2012).  Non-Hispanic Blacks have the greatest risk for shortened life-expectancy, 
followed by Hispanics, due to increased risk for obesity and obesity-related diseases (DeBoer, 
2011).  Furthermore, obesity decreases quality-adjusted life expectancy for men by 
approximately three years and six years for women (Mastellos, Gunn, Felix, Car, & Majeed, 
2014).   
 Ideal state and gaps.  Data are not publically reported on overweight or obese 
populations within the large urban healthcare system.  Jefferson County represents a major 
portion of the healthcare system’s patient population and may theoretically be used to represent 
the organization for comparative analysis.  According to Kentucky Health Rankings, 65% of 
adults were overweight in Jefferson County in 2008 and 32% of adults were obese in 2011 
(County Health Rankings, 2015; See Figure 1 in Appendix A).  National goals, as part of the 
Healthy People 2020 initiative, include reducing the proportion of adults who are obese by 10 
percent to 30.5% nationwide (United States Department of Health and Human Services, 2014).  
Data on compliance with counseling on weight management are also not publically reported 
within the healthcare system.  In an evidence-based systematic review, Kushner (2012) reported 
that rates of overweight and obesity counseling remain low in the nation, citing a longitudinal 
study evaluating data from 1995 to 2004.  Data from 2003 and 2004 show primary care 
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counseling rates for nutrition at 20% of visits, counseling for exercise at 14%, and for weight, 
6% (Kushner, 2012; McAlpine & Wilson, 2007).  Moreover, Healthy People 2020 estimates that 
only 28% of adults who were considered obese were provided counseling during primary care 
visits (United States Department of Health and Human Services, 2014).           
Financial implications.  Nationally, healthcare costs related to overweight and obese 
populations are an estimated 190 billion dollars yearly (The Obesity Society, 2014).  Annual 
healthcare costs for individuals who are obese are estimated to be $1,429 greater compared to 
individuals who are at a normal weight.  According to Jensen et al. (2014), “Compared with 
normal-weight individuals, obese patients incur 46% higher inpatient costs, 27% more physician 
visits and outpatient costs, and 80% higher spending on prescription drugs” (p. 2989).   
Consequences of Obesity 
 Cardiovascular disease.  CVD develops over decades and while prevention in children 
and young adults remains vital, lifestyle and behavior modification is important in adults to 
improve mortality and quality of life.  Obesity is considered a preventable cause of CVD 
morbidity and mortality.  Reductions in weight by five to ten percent have been shown to reduce 
CVD risk by reducing blood pressure, cholesterol, and blood glucose (CDC, 2016; Wing et al., 
2011). 
 Diabetes mellitus.  According to TOS (2014), overweight and obesity have been 
identified as the greatest predictors of type 2 DM.  Ninety percent of individuals with type 2 
diabetes are either overweight or obese.  Increased percentages of type 2 DM diagnoses in the 
United States are largely correlated to the prevalence of overweight and obese adults.  Research 
has shown that five to ten percent reductions in weight have the potential to stop or delay type 2 
DM progression in high-risk individuals.  Furthermore, weight management, including diet, 
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exercise, and lifestyle modifications, has the potential to significantly impact the prevention and 
management of diabetes (TOS, 2014).  
 Cancer.  According to TOS (2014), twenty-five percent of cancer incidence is 
attributable to overweight and obesity, second only to cigarette smoking.  In men, mortality risk 
is directly correlated to overweight and obesity for the following cancers: prostate, kidney, 
colorectal, esophageal, stomach, pancreas, and liver.  In women, incidence of colorectal, ovarian, 
breast, cervical, kidney, and uterine cancer is increased, in addition to mortality risk.  Relative 
risk increases to 33% in individuals who have poor diet and low physical activity.  Furthermore, 
obesity has a negative impact on cancer prognosis and increases mortality risk (TOS, 2014). 
Overweight and Obesity Screening  
   The CDC (2016) defines overweight and obesity as “weight that is higher than what is 
considered as a healthy weight for a given height.”  Body mass index (BMI) measurement is a 
widely used tool to screen and diagnose overweight and obese adults.  BMI is not a direct 
measure of body fat or an individual’s overall health.  However, according to the CDC (2016), 
elevated measurements of BMI correlate with other measurements indicative of body fat, such as 
skinfold thickness measurements, bioelectrical impedance, and densitometry.  Therefore, BMI is 
utilized to indirectly measure weight status (CDC, 2015).   
 Waist circumference (WC) screening is an alternative method recommended by the 
USPSTF that is most beneficial when utilized in combination with BMI screening.  Further 
research is needed in order to recommend a solitary WC screening for overweight and obese 
adults (Moyer, 2012; Jensen et al., 2014; CDC, 2016).  Furthermore, The CDC recommends that 
healthcare professionals utilize expert opinion with additional risk assessments in determining 
body fat and an individual’s overall health and wellness (CDC, 2015).   
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Weight Management Services 
 The Weight Management Clinic is a specialty clinic operated within the large urban 
healthcare system that utilizes a multidisciplinary support team of physicians, nurses, dieticians, 
and behavioral health specialists to help individuals achieve healthy weight through medical 
management and/or bariatric surgery.  Both individual and group classes are available within the 
program for nutritional education.  Currently, providers can make referrals to Weight 
Management Services as collaborators in weight management (NHC, 2015).   
Physician Quality Reporting System 
 The Patient Protection and Affordable Care Act (ACA) not only expanded health 
insurance coverage and access to care in the nation but also impacted healthcare provider 
reimbursement.  The Physician Quality Reporting System (PQRS) is a list of over 200 quality-
driven measures created by the Centers for Medicare and Medicaid Services (CMS) to improve 
patient outcomes and increase patient safety.  The PQRS measures are updated and released 
yearly by CMS and are the quality indicators that will drive future provider reimbursement.  
Providers and organizations are expected to use the PQRS system to report data to CMS.  The 
measures quantify evidence-based recommendations for management of care in both inpatient 
and outpatient populations (CMS, 2015).   
 The PQRS was initially created in 2006 for eligible providers to report quality measures 
for services delivered to individuals with Medicare as part of an incentive and penalty program 
(Koltov & Damle, 2014).  Higher incentives were given to providers who participated in the 
program by reporting quality data (Doherty, 2013).  As part of the ACA, a gradual transition was 
initiated from reimbursement for data reporting to reimbursement for meeting quality metrics.  In 
2011, the percentage of incentive payments for reporting data was decreased and continued to 
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drop each year until the present.  Starting in January 2015 and moving forward in the future, 
providers and organizations who do not report data to the PQRS system and/or meet PQRS 
measures will face significant losses in reimbursements.  The penalty is expected to increase in 
2016 for failure to meet PQRS quality measures expectations (United States Department of 
Health and Human Services, 2015; Anumula & Sanelli, 2011).   
  PQRS measure #128 (CMS measure 69v3).  Individuals who are eighteen years of age 
and older with body mass index (BMI) documented during each visit or within the prior six 
months and who had a BMI outside of normal range necessitate a follow-up plan documented 
during the visit or within the previous six months of the visit (CMS, 2015).  Two questions 
derived from this measure that will be important in program evaluation include: 
 What percent of patients are screened for BMI at each visit to the primary care 
clinician?  
 What percent of patients with BMI outside of normal range were provided a follow-
up plan or education on lifestyle and/or healthy weight and/or received a referral to a 
specialist at each visit or within six months of the visit?  
Study Purpose 
            The purpose of this research study was to assess the existing processes of screening and 
education for overweight and obese patients in a primary care clinic through a retrospective 
patient medical record review.  The 2015 PQRS measure #128 (CMS measure 69v3) was used as 
a benchmark for data comparison (Note: 2016 PQRS measure #128 did not change in required 
screening and counseling recommendations).  Ideally, data obtained from this study will be the 
baseline and/or platform for future overweight and obesity prevention and management research 
within the healthcare system.     
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Study Objectives 
Aim: To assess obesity screening and counseling in patients at annual wellness exams in order to 
assist providers in reaching goals for documentation of PQRS measures.  Specific goals of the 
study are as follows:    
 Determine percentage of patients who received a BMI screening during well-adult exams 
seen between January 2014 and December 2014.   
 In individuals with a documented BMI greater than 25kg/m2, determine percentage of 
patients with a diagnosis of overweight (BMI greater than 25kg/m2) or obesity (BMI 
greater than 30kg/m2) documented in the electronic medical record (EMR) or after-visit 
summary (AVS). 
 If the patients are overweight or obese, is there documentation of education, a follow-up 
plan, and/or referral to a specialist within six months of the visit.   
 Review follow-up visits to determine if there was any weight loss and documentation by 
provider. 
 Document specific obesity-related comorbidities (hypertension, hyperlipidemia, diabetes, 
prediabetes, sleep apnea, CAD/stroke history, anxiety/depression, GERD, arthritis, 
chronic pain, and cancer) to determine if a subset of patients received more or less 
education. 
Study Permission 
          Study permission was received by the University of Kentucky’s Institutional Review 
Board (IRB) and the healthcare system’s Office of Research Administration and Corporate 
Compliance Department.  The principal investigator (PI) obtained study permission and 
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performed all data collection.  The study was approved by the University of Kentucky’s IRB on 
May 12th, 2016.   
Methods 
 Retrospective analysis of 200 patient medical records was performed in individuals 
between the ages of 18 and 89 seen at an urban primary care clinic for well-exam visits between 
January 2014 and December 2015.  Patient medical records that met study inclusion and 
exclusion criteria were provided and randomly selected by the healthcare system’s Office of 
Research Administration utilizing a Microsoft Excel randomizer.  The patient charts were 
randomly selected from a total of 963 records.  Seven patient medical records were eliminated 
due to well-exam coding linked to laboratory visits and not well-exam office visits.  The 
remaining 193 records were reviewed by retrospective chart review.  The PI performed all data 
collection from patient medical records and statistical analysis of data utilizing SPSS software 
version 23.  Study inclusion and exclusion criteria are as follows:   
 Inclusion criteria: Adults over the age of eighteen, adults under the age of eighty-nine, 
visits coded by ICD-10 as well-exams or N Good Health Exams, and initial visits between 
January 2014 and December 2015.  
 Exclusion criteria: Visits coded outside of ICD-10 well-exam visits, visits outside of 
specified time range, adults outside of specified age range, children, and pregnant women.    
 Study design.  This was a descriptive study to evaluate provider adherence to the 2015 
PQRS measure (#128) for BMI assessment and weight management counseling.  Retrospective 
chart review by the PI assessed documentation of BMI, WC, overweight/obesity diagnosis, 
provider counseling and/or referrals for overweight and obesity, and presence of obesity-related 
co-morbidities.  Well-exam visits between January 2014 and December 2015 were reviewed in 
  
10 
 
addition to applicable follow-up appointments.  In individuals with a BMI above 25kg/m2, 
counseling/interventions/referrals to address overweight or obesity and counseling documented 
in the EMR were assessed. 
 Study population.  The study was conducted an urban primary care clinic.  The practice 
was staffed by six primary care providers at the time of the study—four physicians and two nurse 
practitioners. The study population included adults between the ages of 18 and 89 seen for well-
exam visits.  All gender and ethnic backgrounds were included.  Demographics from the urban 
primary care clinic consisted of a primarily white (78.4%) and majority female population 
(62.2%) (See Table 1).    
 Study variables.  Specific variables were used to evaluate the aims of the study.  The 
following variables were used during data collection (See Table 3):  
 Age 
 Gender 
 Race/Ethnicity (White, Black, Hispanic, Asian, or other) 
 Chief Complaint (Well-exam or N Good Health Exam) (N Good Health exams are annual 
well-exams for employees and spouses with medical insurance under the healthcare 
system). 
 BMI documentation 
 WC documentation 
 Overweight or obesity counseling documentation 
 Overweight or obesity ICD-10 diagnosis  
 Follow-up appointments (recommended and provided) 
 Smoking/tobacco history 
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 Documented co-morbidities (hypertension, hyperlipidemia, diabetes, prediabetes, sleep 
apnea, CAD/stroke history, anxiety/depression, GERD, arthritis, chronic pain, and cancer) 
 Insurance 
Statistical Analysis 
 SPSS Version 23 was utilized for statistical analysis of study data.  All statistical analysis 
of data was performed by the PI.  Descriptive statistics of the following was utilized to assess 
screening and counseling within the practice setting during well-exam visits:   
 Percent of individuals with BMI assessment   
 Percent of individuals with WC assessment  
 Percent of individuals identified with BMI greater than 25 kg/m2  
 Percent of adults with BMI greater than 25 kg/m2 with documentation of counseling 
and/or referrals in EMR or AVS regarding weight status   
 Percent of adults with BMI greater than 30 kg/m2  
 Percent of adults with BMI greater than 30 kg/m2 with documentation of counseling 
and/or referrals in EMR or AVS regarding weight status  
 Percent of individuals provided counseling on healthy weight at each visit with BMIs 
greater than 25 kg/m2 compared to individuals not provided counseling 
 If the patients are overweight or obese – percent with documentation of education or a 
follow-up plan within six months of the visit– either provided by PCP, material given, or 
referral to specialist 
 During follow-up visits of overweight or obese adults, percent of weight loss and 
documentation by provider 
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 Percent of individuals with obesity-related comorbidities and correlation to overweight or 
obese populations and level of counseling provided   
Results 
 Demographic variables.  There were 119 (61.7%) female and 73 (38.3%) male patient 
charts reviewed.  The races and/or ethnicities of the study sample were: 160 White (82.9%), 27 
Black (14.0%), 1 Hispanic (0.5%), 2 other (1.0%).  There were three charts in the study had 
unknown race/ethnicity documented (See Table 2).  Minimum age within the study sample was 
19 with a maximum age of 79.  The average age was 46.       
 BMI documentation.  Out of 193 charts, 186 (96.4%) had BMI documentation.  Seven 
charts were missing BMI/weight documentation during well-exam visits.   
 Waist circumference.  Only 39 charts (20.2%) had waist circumference documentation.  
All patient medical records with WC documentation were noted during N Good Health exams.  
N Good Health exams are annual well-exams for employees and spouses with medical insurance 
under the healthcare system.  No other documentation of WC was found within the medical 
record.   
 Overweight and obesity diagnosis.  In the study population, 143 out of 193 (74.1%) 
adults were either overweight or obese.  Fifty-seven adults (29.5%) were overweight and 86 
(44.6%) were identified as obese.  Of the 57 individuals identified as overweight, none had ICD-
10 diagnoses placed in the EMR.  Only 14 individuals (16.3%) who were obese had an obesity 
ICD-10 diagnosis placed by the provider during well-exam visits.     
 Level of counseling.  The majority of individuals (62.8%) who were obese individuals 
had some form of counseling and/or education documented within the EMR.  Forms of 
counseling and/or education included documentation within the plan, including diet or exercise 
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counseling/recommendations or written education provided within the after-visit summary 
(AVS) given to patients at the end of each visit.  The majority of overweight adults (66.7%) had 
weight management or exercise counseling within the EMR (See Table 4).  Counseling rates 
were stratified for age, gender, and race however no positive trends were noted (See Table 5).  In 
individuals who had a documented obesity-related co-morbidity, 60.8% (n=90) received 
counseling and/or education.  Counseling increased as number of co-morbidities increased.  In 
individuals with both HTN and hyperlipidemia, 67.3% received counseling.  In those with HTN, 
hyperlipidemia, and type II DM, 76.8% received counseling (See Table 6 and Table 7).    
 Follow-up appointments and counseling.  The majority of patients (74.1%) were 
provided a recommended follow-up during well-exam visits by providers.  In individuals who 
were overweight or obese (n=143), 110 individuals (76.9%) had recommended follow-ups that 
ranged from three months to one year between visits (See Table 8).  At these follow-up visits for 
overweight and obese adults, 30.8% of adults lost weight and only 36.4% received follow-up 
counseling.  Less than half of overweight and obese adults (30.8%) did not show up for a follow-
up appointment.    
  Co-morbidities.  The following obesity-related co-morbidities were reviewed: HTN, 
hyperlipidemia, DM (type II), prediabetes, coronary artery disease (CAD)/stroke history, sleep 
apnea, arthritis, anxiety/depression, gastroesophageal reflux disease (GERD), chronic pain, and 
cancer history.  The majority of records reviewed (76.7%) had a history of an obesity-related co-
morbidity.  The majority of non-Hispanic Whites (76.9%) had a documented-co-morbidity.  
Among non-Hispanic Blacks, 80% had a documented co-morbidity (See Figure 2).  As noted 
above, 15 of the patient medical records did not have any past medical or social history 
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documented upon review.  Percentages of obesity-related co-morbidities are as follows (See 
Table 9, Table 10, and Table 11): 
 Hypertension: 40.4% (n=78) 
 Hyperlipidemia: 39.9% (n=77) 
 Diabetes (Type 2): 12.4% (n=24) 
 Prediabetes: 1% (n=2) 
 CAD/Stroke History: 5.2% (n=10) 
 Sleep Apnea: 9.3% (n=18) 
 Arthritis: 21.8% (n=43) 
 Anxiety/Depression: 26.4% (n=51) 
 GERD: 27.5% (n=53) 
 Chronic Pain: 12.4% (n=24) 
 Cancer History: 6.7% (n=13) 
 Stratified for overweight and obesity diagnosis only.  Eight medical records did not 
have past medical history documented by the provider.  Of the 193 patients, 143 adults were 
overweight or obese, 44.1% were noted to have a smoking and/or tobacco use history, and 81.1% 
had a documented obesity-related co-morbidity (n=116).     
 Hypertension: 45.5% (n=65) 
 Hyperlipidemia: 45.5% (n=65)  
 Diabetes (Type 2): 13.3% (n=19) 
 Prediabetes: 0.7% (n=1) 
 CAD/Stroke History: 6.3% (n=9) 
 Sleep Apnea: 10.5% (n=15) 
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 Arthritis: 23.8% (n=34) 
 Anxiety/Depression: 28.7% (n=41) 
 GERD: 30.1% (n=43) 
 Chronic Pain: 14.0% (n=20) 
 Cancer History: 6.3% (n=9) 
 Stratified for overweight diagnosis only.  Three medical records had no medical history 
documented. Of the 193 patients, 57 were overweight and 38.6% (n=22) were noted to have a 
smoking and/or tobacco use history.  Of the 57 medical records, 45 (78.9%) had a documented 
co-morbidity: 
 Hypertension: 38.6% (n=22) 
 Hyperlipidemia: 40.4% (n=23)   
 Diabetes (Type 2): 5.3% (n=3) 
 Prediabetes: 0% (n=0) 
 CAD/Stroke History: 7% (n=4) 
 Sleep Apnea: 3.5% (n=2) 
 Arthritis: 28.1% (n=16) 
 Anxiety/Depression: 24.6% (n=14) 
 GERD: 22.8% (n=13) 
 Chronic Pain: 8.8% (n=5) 
 Cancer History: 5.3% (n=3) 
 Stratified for obesity diagnosis only.  Seven medical records had no history 
documented.  Of 193 patients, 86 were documented as obese, 47.7% were noted to have a 
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smoking and/or tobacco use history, and 82.6% were noted to have a documented obesity-related 
co-morbidity.   
 Hypertension: 50% (n=43) 
 Hyperlipidemia: 48.8% (n=42) 
 Diabetes (Type 2): 18.6% (n=16) 
 Prediabetes: 1.2% (n=1) 
 CAD/Stroke History: 5.8% (n=5) 
 Sleep Apnea: 15.1% (n=13) 
 Arthritis: 20.9% (n=18) 
 Anxiety/Depression: 31.4% (n=27) 
 GERD: 34.9% (n=30) 
 Chronic Pain: 17.4% (n=15)  
 Cancer History: 7% (n=6) 
 Smoking and/or tobacco use history.  Smoking history was reviewed to correlate 
overall cardiovascular health risk with overweight and obese populations.  Within the study 
population, 44.6% of individuals had either a current or former smoking/tobacco abuse history.  
In overweight adults, 22 (38.6%) and in obese adults, 41 (47.7%) were noted to have a smoking 
history.  In healthy weight adults, 46% had a smoking history.   
   Stratifying for overweight and obese adults, 85.7% of adults had a tobacco use history.   
In individuals with a smoking/tobacco use history, 84.9% of adults (n= 73) had a documented 
co-morbidity or obesity-related co-morbidity.  In individuals with a tobacco use history, the 
following co- morbidities were noted (See Table 12):  
 Hypertension: 44.2% (n=38) 
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 Hyperlipidemia: 39.5% (n=34) 
 Anxiety and/or Depression: 36% (n=31) 
 GERD: 29.1% (n=25) 
 Chronic Pain: 22.1% (n=19) 
 Diabetes: 15.1% (n=13).   
 Within the study population, 16.7% of adults were current smokers.  In current smokers, 
44.4% were obese and 25% were overweight.  A documented history of the following co-
morbidity was noted in current smokers:  
 Hypertension: 36.1% (n=13) 
 Hyperlipidemia: 30.6% (n=11) 
 Anxiety and/or depression: 41.7% (n=15) 
 GERD: 16.7% (n=6) 
 Chronic pain: 22.2% (n=8) 
 Diabetes: 8.3% (n=36).   
 Fifteen of the patient medical records did not have any past medical or social history 
documented upon review.  Data collected were based on lifetime history of smoking and did not 
delineate current smoker versus past smoker.     
 Referral to nutritionist or weight management clinic.  No referrals to a nutritionist or 
Weight Management Services were identified during the study review.  
Discussion 
 This project was the first study within the large healthcare system to identify baseline 
data for BMI screening and counseling. Study results demonstrated both positive and negative 
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significant findings compared to national data regarding screening and counseling for patients 
who were overweight or obese and identified future research needs within the healthcare system.   
Key Findings 
 Rates of BMI documentation were high (96.4%) within the study population and 
consistent with results from previous studies with an EMR to auto-populate BMI.  Waist 
circumference documentation rates were relatively low at 20.2%.  There was no documentation 
of ICD 10 diagnoses for patients who met the criteria for overweight.  Only 16.3% of obese 
adults had ICD-10 diagnoses entered into the EMR for obesity.  There were no referrals 
documented to the Weight Management Clinic.  In the general QI study population (n=193), 
76.7% had a documented co-morbidity such as HTN, hyperlipidemia, and type II diabetes.  Rates 
of most documented obesity-comorbidities increased as expected when weight status increased 
(See Figure 1).  Among current and past smokers who were overweight or obese, 85.7% had a 
documented co-morbidity.  66.7% of individuals who were overweight and 62.8% who were 
obese had some form of counseling and/or education documented within the EMR.  No change 
in counseling was noted with a documented single co-morbidity.  However, counseling increased 
as number of co-morbidities increased.   
Body Mass Index 
 Body mass index screening at well-exam visits was documented 96.4% of the time.  Only 
seven charts were missing BMI documentation.  National data from Healthy People 2020 
reported only 48.7% of providers regularly assessed BMI (Department of Health and Human 
Services, 2014).  Since that time, many healthcare systems began utilizing EMR technology that 
auto-populates BMI assessment.  In the large urban healthcare system, BMI is automatically 
calculated when height and weight is documented within the EMR and auto-populated within the 
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provider’s progress note.  There was no national data looking at the rates of BMI documentation 
since the institution of EMRs.  However, multiple studies have documented similar results to this 
study results data using BMI calculators.     
 Savinon et al (2012) evaluated the use of a customized clinical practice guideline with the 
EMR to increase screening and diagnosis of obesity in the pediatric population.  They noted 
chart prompting within the EMR made BMI screening 62% more likely in the study population. 
Bode, Roberts, and Johnson (2013) evaluated use of an EMR intervention to prompt providers to 
place overweight or obese diagnosis based on BMI percentile and growth curve placement.  The 
study concluded that seven percent of medical records utilized BMI percentiles and BMI growth 
curves pre-intervention and 93% of medical records had diagnoses post-intervention (Bode et al., 
2013).       
Waist Circumference   
 Waist circumference documentation was low (20.2%) within the study.  WC was only 
obtained during N Good Health exams. National data on provider practices in measuring WC 
during well-exams could not be found for comparison.  The USPTF and the AHA/ACC/TOS 
recommend WC screening along with BMI screening.  In addition, multiple studies have 
demonstrated the utility of WC assessment in identifying overweight and obese individuals in 
conjunction with BMI.  However, systematic review and meta-analysis is limited in this area.  
Further research is needed in order to recommend solitary WC screening for overweight and 
obese adults (Moyer, 2012; Jensen et al., 2014; CDC, 2016).       
Overweight and Obesity Diagnosis  
 Of the 57 individuals identified as overweight, none had ICD-10 diagnoses placed in the 
EMR.  Only 14 individuals (16.3%) who were obese had an obesity ICD-10 diagnosis placed by 
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the provider during well-exam visits.  Bode et al. (2013) noted that forty percent of adults had 
accurate diagnosis for overweight or obese pre-intervention.  Sixty-four percent had an accurate 
diagnosis post-intervention for overweight or obese adolescents demonstrating positive results 
utilizing chart prompting within the EMR (Bode et al., 2013).   
 Results from this study are far below those identified by Bode et al. (2013).  Bode et al. 
(2013) noted improved education to providers, including residents, was necessary to maximize 
results when utilizing EMR tools such as chart prompting.  Chart prompting provided positive 
results according to Bode et al. (2013).  However, more research is necessary to identify why one 
third of adolescents did not have diagnoses when chart prompting was added to the EMR (Bode 
et al., 2013).  With such low rates of overweight and obesity diagnosis, research within the 
healthcare system is necessary to identify specific system gaps and determine possible 
interventions.     
      Level of counseling.  Of the individuals who were obese, 62.8% had some form of 
weight management counseling and/or education documented within the EMR.  In overweight 
individuals, 66.7% of adults had counseling and/or education documented within the EMR (See 
Table 4).  Counseling percentages increased as number of co-morbidities identified increased 
(See Table 5).  Counseling in this project is well-above national statistics.  Healthy People 2020 
noted only 12.7% of providers provided counseling to children or adults at office visits (United 
States Department of Health and Human Services, 2014).  Although, counseling is high 
compared to national statistics, research to identify gaps in why more than one-third of the study 
population did not receive counseling to comply with the PQRS guidelines should be identified.   
 Follow-up appointments and counseling.  Counseling rates fell at follow-up visits to 
36.4%.  This data demonstrates that counseling is nearly twice as likely at well-exam visits 
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compared to routine follow-up appointments.  The correlation in increased rates of counseling at 
well-exams compared to follow-up visits is unclear.  Many of the follow-up visits identified 
during chart review were regarding obesity-related co-morbidities such as hypertension, 
hyperlipidemia or type 2 diabetes.  Provider time due to addressing medication, labs, and current 
concerns of patients may impact ability to provide counseling specifically on weight 
management during follow-up visits.  Furthermore, provider utilization of pre-built education 
prompts for education of weight management during well-exams may account for increased rates 
of obesity-related counseling during well-exam visits.  Therefore, it is crucial to address provider 
perception and counseling practices in future research studies.     
 Co-morbidities.  Of all records reviewed, 76.7% had a history of an obesity-related co-
morbidity such as hypertension, hyperlipidemia, and Type 2 Diabetes.  Positive linear trends in 
co-morbidities are noted and increase steadily from normal weight adults to overweight and 
obese adults, respectively (See Table 6).  Percentages rise across all co-morbidities as weight 
increases, except for CAD/Stroke and arthritis which declines.  Reduction in CAD and stroke is 
contrary to current evidenced-based data based on weight status.  The AHA/ACC/TOS report 
risk for CAD and stroke increase as BMI increases.  The negative correlation in this QI study 
may be related to study population, undiagnosed co-morbidity status, and/or documentation 
practices of providers.  Obesity is a modifiable risk factor of arthritis.  However, data correlating 
BMI status to arthritis was not found.  Similar to CAD and stroke, the reduction in arthritis as 
weight status increases may be related to the given study population, undiagnosed arthritis, 
and/or provider documentation.  More research is recommended to evaluate why percentages 
decreased for these two populations.    
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 Smoking/tobacco use history.  Smoking history was reviewed to correlate overall 
cardiovascular health risk with overweight and obese populations.  In the study population, 
18.6% are current smokers compared to 16.8% of adults in the nation in 2014 (CDC, 2015).  In 
the overall QI study population, 44.6% were either current smokers or noted a history of 
smoking and/or tobacco use.  In healthy weight adults, 46% had a smoking history.  In 
overweight adults, 38.6% were noted to have a smoking history and, in obese adults, 47.7% were 
noted to have a smoking history. Results did demonstrate statistically significant correlations 
among smoking and weight status.  In individuals who were current smokers and or noted a 
history of smoking and/or tobacco use, 84.9% had a documented co-morbidity, compared to 
76.7% in the overall QI study population.  Furthermore, 85.7% of current and past smokers who 
were overweight or obese had a documented co-morbidity such as hypertension or 
hyperlipidemia.                 
 Referral to nutritionist or weight management clinic.  No referrals to a nutritionist or 
Weight Management Services were identified during the study review.  This may be due to 
provider’s lack of knowledge regarding referral services within the healthcare system. Cost of 
services may be a limitation in utility of this service.      
Limitations of Study  
 Sample size and demographics.  Study sample was small with only 200 patient medical 
records reviewed limiting generalizability of findings.  Furthermore, the study sample consisted 
of a majority White (82.9%) and female (61.7%) population limiting assessment of variables 
among other populations, specifically regarding race and ethnicities.  Additional research is 
recommended to include individuals of all demographics including age, gender, race, and 
ethnicities.     
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 Family and social history.  While smoking history was addressed, family history of 
conditions such as obesity, CVD, and diabetes to identify individual overall health risk and risk 
for development of obesity-related co-morbidities was not evaluated during the study.  
Furthermore, alcohol use was not analyzed as part of the study.  Alcohol intake may correlate 
with weight status based on rate of consumption.  Low rates of alcohol consumption have been 
correlated with healthy weight based on BMI, while moderate to high rates of consumption may 
correlate with higher rates of BMI.  Addressing alcohol use status, including intake and 
frequency, may be an interesting variable in future research to further evaluate correlation to 
weight status and health risk (Cready and Kyle, 2016).     
 Current diet and exercise.  Another limitation identified during the retrospective 
analysis included not documenting provider review of patient’s current diet, exercise, and 
compliance with provider’s previous recommendations when applicable.  Further research to 
identify level of counseling would be recommended.  Focus groups, both on the provider and 
patient level, may assist in identifying needs for future overweight or obesity prevention and/or 
management.     
 Readiness for change.  Assessing readiness for change assessment is recommended by 
the AHA/ACC/TOS Guideline for Overweight and Obese Adults.  Currently, the healthcare 
system has the ability to document readiness for change in adults who are current smokers.  The 
EMR does not currently trigger providers to assess readiness for change in adults who are 
overweight or obese in terms of lifestyle change.  Research on the utility of a required readiness 
for change assessment in the EMR in overweight and obese adults would be recommended.  
Furthermore, utilization of the readiness for change assessment according to the AHA/ACC/TOS 
management model would be advised in future studies.       
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 Level of counseling provided.  Through retrospective analysis of the EMR, written 
documentation of counseling could only be reviewed.  Areas surveyed for counseling were 
within the history of present illness, diagnosis and plan, and after-visit summary (AVS) for the 
visit.  After-visit summaries are frequently utilized as formats within the healthcare system to 
provide patient education.  In some cases, counseling was personalized in this format and others 
utilized pre-built sets based on patient diagnosis and co-morbidities.  However, time spent on 
counseling overweight or obese adults on weight management strategies and the level or quality 
of counseling provided could not be identified.  Specifically in individuals with counseling only 
provided within the AVS, the PI could not verify whether the AVS was discussed during the visit 
or simply printed.  For future research, a focus group to interview both providers and patients 
would be beneficial to identify strategies for counseling within primary care as well as 
limitations to providing counseling as recommended by current clinical practice guidelines.   
  Referrals to Weight Management Clinic.  The study concluded no referrals were noted 
to nutritionists, intensive behavioral counseling, or the Weight Management Clinic.  More 
research is recommended to identify utility of referrals and gaps in utilizing system resources.  
Any primary care provider can refer to the clinic within the system.  Limitations may include 
cost and insurance coverage for referral to a nutritionist and/or failure to meet criteria for referral 
to the weight management clinic.   
Recommendations for Future Research 
 Many strategies have been researched and discussed regarding screening, prevention, and 
management of overweight and obese adults.  Future research is recommended to identify gaps 
in provider documentation of overweight and obese diagnosis and counseling at well-exams and 
routine follow-ups in overweight and obese adults.  Focus groups including both providers and 
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patients would evaluate strengths and limitations of weight management counseling.  
Furthermore, interventions to optimize the EMR for WC screening, overweight and obesity 
diagnosis, readiness for change assessment, and weight management counseling to assist 
provider adherence could impact compliance with weight screening, diagnosis, and management.   
Leveraging the EMR and Health Information Technology 
 The healthcare system is continuously meeting the economic challenges of healthcare 
reform, largely through leveraging health information technology (HIT) with the use of the 
systems electronic medical record, EPIC.  Despite this, improvements can still be made to EPIC 
to assist provider adherence to overweight and obesity diagnosis and management.  Research 
demonstrating use of the EMR for screening reminders, hard-stops, and education is 
recommended for future practice to improve compliance with meaningful use guidelines and 
PQRS measures.      
 Incorporation of the AHA/ACC/TOS Management Guideline.   The AHA/ACC/TOS 
incorporated a treatment algorithm, “Chronic Disease Management Model for Primary Care of 
Patients with Overweight or Obesity,” which incorporates a step-wise approach for 
recommendations for both overweight and obese adults, into the 2013 CPG.  The algorithm 
outlines evidence-based recommendations for overweight and obesity and directs management of 
care based on BMI assessment, individual risk assessment for CVD, and readiness for change.  
Incorporating the treatment algorithm into practice as a guide is recommended by the 
AHA/ACC/TOS.  Steps of the guideline could theoretically be incorporated into the healthcare 
system’s EMR using triggers and assessment tools.  The AHA/ACC/TOS recognizes that cost 
and provider time may be a key barrier to implementation of the guideline within primary care 
practice.  Therefore, future research is recommended to assess utility of the guideline within the 
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healthcare system and accessibility of resources, including the Weight Management Clinic 
(Jensen et al., 2014).   
 As part of the guideline, referrals to high-intensity comprehensive lifestyle intervention 
are recommended for obese individuals.  However, the guideline suggests fourteen face-to-face, 
high intensity treatments within a six month period, which may not be feasible for many 
individuals considering cost and time constraints.  The system’s Weight Management Clinic 
could assist with these recommendations but more research is needed to identify cost and 
feasibility within practice, including provider time to incorporate guideline use within practice 
(See Figure 1 in Appendix E; Jensen et al., 2014).  
Transtheoretical Model and Stages of Change 
 Numerous risk factor modifications for CVD, including smoking cessation, diet, exercise, 
and medication management, have been influenced in a primary care setting by using the 
transtheoretical model (TTM) and stages of change (SOC).  Obesity is a set behavior that 
requires behavior modifications to support a healthier lifestyle.  In terms of management and 
treatment, the TTM to assess readiness of change is a recommended modality for management 
and screening of overweight and obese adults.  (Prochaska et al., 2008).   
 The TTM and SOC can be utilized as a screening and management tool in the primary 
care setting to target Healthy People’s 2020 objective to increase the proportion of individuals at 
a healthy weight (Prochaska et al., 2008).  Screening for readiness for change is also part of the 
2013 AHA/ACC/TOS Guideline for Overweight and Obese adults for all patients who are 
identified with a BMI greater than 25 kg/m2 or have identified cardiovascular or obesity-related 
risk factors (Jensen et al., 2014).  Currently, the healthcare system uses the EMR to assess 
readiness for change in smokers and provides education to smokers via handouts at the end of 
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each visit.  With the assistance of the healthcare system’s Information Technology (IT) 
department, a readiness for change assessment tool could be added to the EMR for 
documentation in overweight and obese adults.  Future research is recommended to evaluate the 
utility and success of the intervention if instituted.     
Organizational Recommendation for Change 
Obesity Counseling 
 While the healthcare system has taken great strides in meaningful use, improvements are 
still necessary to improve patient care and outcomes.  The healthcare system’s EMR, EPIC, has 
an after-visit summary (AVS) that is printed at the end of each visit and given to every patient 
within primary care practices.  The AVS provides plan of care, new prescriptions, follow-up 
plans, and patient education in one format.  Currently, in individuals identified as smokers, 
smoking cessation counseling is added to the AVS and provided to patients with each visit.  
Education for overweight and obese adults within primary care can be provided in the same way.  
However, the process is not consistently utilized within the healthcare system.   
 Pre-built education exists in EPIC for both populations (overweight and obese) and can 
be personalized by the provider if necessary.  Use of the AVS to provide education to each 
patient at each visit would be a streamlined method to provide consistent education to all adults 
in healthcare system’s primary care population, and assistance from HIT department could be 
utilized to achieve this aim.  Further research, including use of the AVS in a pre- and post-
intervention study, would be recommended by the PI.   
Conclusions 
Obesity rates have been trending upwards for the past fifty years.  In recent years, the 
rising trend has slowed but rates are not expected to reverse in the near future (TOS, 2014). 
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Weight reduction by as little as five to ten percent has been shown to reduce overall risk for 
obesity-related co-morbidities such as diabetes, hypertension, and hyperlipidemia (CDC, 2016).  
Therefore, interventions must be implemented to target obesity within our community in order to 
decrease morbidity and mortality and meet compliance with meaningful use and PQRS 
measures. 
This project demonstrated very high rates of BMI documentation, but lacked 
documentation of diagnoses for overweight and obesity.  While counseling rates for overweight 
and obese adults were high compared to national data, further research is needed to identify gaps 
in provider counseling for more than one-third of the study population.  By using BMI screening 
to recognize overweight and obese adults, obesity and obesity-related co-morbidities can be 
impacted within healthcare system’s patient population through targeted meaningful counseling 
on weight management, optimization of the EMR, and use of system resources such as referrals 
to dieticians or nutritionists and/or Weight Management Clinic.    
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Table 1  
Study Site: Urban Primary Care Clinic Demographics by Race or Ethnicity 
Race or Ethnicity Total (Percentage) 
White 2,967  (78.4%) 
Black or African American 561     (14.9%) 
Hispanic 24       (0.7%) 
Asian 8         (0.2%) 
Native Hawaiian or Other Pacific Islander 1         (0.03%) 
Other 18       (0.5% 
Unknown 188     (5.0%) 
Total 3,767 
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Table 2 
Study Demographics by Race or Ethnicity 
Race or Ethnicity Total (Percentage) 
White 160 (82.9%) 
Black or African American 27 (14.0%) 
Hispanic 1 (0.5%) 
Other 2 (1.0%) 
Total 193 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
40 
 
Table 3  
 
Outcome and Demographic Variables 
 
Variable Name Measure Level of Measure Time of Measurement 
Outcome Variables 
Weight Status Body Mass Index 
(Height and Weight) 
Interval/Ratio Each well-exam 
Counseling 
Documented 
Progress note 
documentation and/or 
AVS documentation 
Nominal Each well-exam 
Demographic Variables 
Age Age of participants in 
years 
Interval Baseline 
Race/Ethnicity Ethnicity (African 
American/Black, 
Caucasian/White, 
Hispanic, Black 
Hispanic, White 
Hispanic, Other) 
Nominal Baseline 
Sex Sex 
(Male/Female/Other) 
Nominal Baseline 
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Table 4 
Level of Counseling provided within the EMR 
Counseling 
within EMR 
All Normal Weight Overweight Obese 
Yes 63.7% (n=123) 62.0% (n=31) 66.7% (n=38) 62.8% (n=54) 
No 36.3% (n=70) 38.0% (n=19) 33.3% (n=19) 37.2% (n=32) 
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Table 5 
Counseling Rates Stratified by Age Groups 
Age Group All Overweight Obese 
19-28 72.4% (n=29) 86.7% (n=7) 66.7% (n=9) 
29-38 63.3% (n=49) 64.3% (n=14) 58.3% (n=24) 
39-48 72.7% (n=33) 66.7% (n=6) 85.0% (n=20) 
49-58 54.1% (n=37) 80.0% (n=10) 44.4% (n=18) 
59-68 63.9% (n=36) 58.5% (n=17) 61.5% (n=13) 
69-79 57.1% (n=14) 50% (n=6) 75% (n=4) 
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Table 6 
Counseling Rates Stratified as Co-Morbidities increase by Weight Status  
Co-Morbidities  All 
 
 
(n=193) 
Normal 
Weight  
 
(n=50) 
Overweight  
 
 
(n=57) 
Overweight/Obese  
 
 
(n=143) 
Obese  
 
 
(n=86) 
HTN 57.7% 
(n=78) 
46.2% 
(n=13) 
63.2% 
(n=22) 
61.5 (n=40) 60.5% 
(n=43) 
HTN/Hyperlipidemia 67.3% 
(n=53) 
55.6% 
(n=9) 
78.6% 
(n=11) 
69.3% (n=43) 65.5% 
(n=29) 
HTN/Hyperlipidemia/DM 76.9% 
(n=2) 
0% 
(n=1) 
50%    (n=2) 83.3% (n=12) 90% 
(n=10) 
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Table 7 
Counseling Rates Stratified by Co-Morbidity  
Co-Morbidity (%) Counseling Provided 
No Co-Morbidities 71.1% (n=45) 
Co-Morbidities  60.8% (n=90) 
HTN/Hyperlipidemia 67.3% (n=53) 
HTN/Hyperlipidemia/DM 76.9% (n=13) 
HTN 57.7% (n=78) 
Hyperlipidemia 70.1% (n=77) 
Diabetes 62.5% (n=24) 
Pre-Diabetes 50% (n=2) 
CAD/Stroke 70% (n=10) 
Sleep Apnea 64.7% (n=17) 
Arthritis 54.8% (n=42) 
Anxiety/Depression 56.9 (n=51) 
GERD 54.7% (n=53) 
Chronic Pain 41.7% (n=24) 
Cancer 76.9% (n=13) 
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Table 8 
Recommendations for Follow-Up  
Follow-up Recommendations Frequency of Recommendation 
None 20.3%  
Other (Frequency less than 6 months) 23.1%  
3 Months 8.4%  
6 months 11.9%  
1 year 36.4%  
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Table 9  
Comparison of Co-Morbidity Rates 
Co-Morbidity All Adults Overweight Overweight/Obese Obese 
Co-Morbidities (%) 76.7%  78.9%  81.1%  82.6%  
HTN 40.4%  38.6%  45.5%  50%  
Hyperlipidemia 39.9%  40.4%  45.5%  48.8%  
Diabetes 12.4%  5.3%  13.3%  18.6%  
Pre-Diabetes 1%  0%  0.7%  1.2%  
CAD/Stroke 5.2%  7%  6.3%  5.8%  
Sleep Apnea 9.3%  3.5%  10.5%  15.1%  
Arthritis 21.8%  28.1%  23.8%  20.9%  
Anxiety/Depression 26.4%  24.6  28.7%  31.4%  
GERD 27.5%  22.8%  30.1%  34.9%  
Chronic Pain 12.4%  8.8%  14.0%  17.4%  
Cancer 6.7% 5.3% 6.3%  7%  
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Table 10 
Comparison of Co-Morbidity Rates based on Age 
Co-Morbidity 19-28 
(n=27) 
29-38 
(n=46) 
39-48 
(n=33) 
49-58 
(n=37) 
59-68 
(n=36) 
69-79 
(n=14) 
Co-Morbidities (%) 40.7% 63.8% 84.8% 86.6% 97.2% 92.9% 
Smoking/Tobacco 29.6% 48.9% 42.4% 43.2% 44.4% 50.0% 
HTN 3.7% 6.4% 48.5% 62.2% 69.4% 78.6% 
Hyperlipidemia 18.5% 10.6% 30.3% 59.5% 72.2% 64.3% 
Diabetes 3.7% 6.4% 15.2% 8.1% 30.6% 7.1% 
Pre-Diabetes 0.0% 0.0% 0.0% 2.7% 2.8% 0.0% 
CAD/Stroke 0.0% 0.0% 0.0% 2.7% 19.4% 14.3% 
Sleep Apnea 3.7% 4.3% 9.1% 18.9% 8.3% 14.3% 
Arthritis 0.0% 12.8% 9.1% 32.4% 41.7% 42.9% 
Anxiety/Depression 14.8% 38.3% 21.2% 24.3% 33.3% 7.1% 
GERD 14.8% 27.7% 23.3% 37.8% 22.2% 21.4% 
Chronic Pain 3.7% 6.4% 21.2% 16.2% 11.1% 21.4% 
Cancer 0.0% 2.1% 3.0% 10.8% 16.7% 14.3% 
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Table 11 
Comparison of Co-Morbidity Status based on Race/Ethnicity 
Co-Morbidity White 
(All) 
Non-White 
(All) 
White 
(Obese) 
Non-White 
(Obese) 
n=14 
Co-Morbidities (%) 76.9%  80.0% 81.4%  92.9% 
HTN 41.3%  40.0% 50.0%  57.1% 
Hyperlipidemia 40.6%  40.0% 50.0%  50.0% 
Diabetes 12.5%  13.3% 17.1%  28.6% 
Prediabetes 0.6%  3.3% 1.4%  0.0%  
CAD/Stroke 5.0%  6.7% 5.7%  7.1% 
Sleep Apnea 8.1%  16.7% 12.9%  28.6% 
Arthritis 21.3%  26.7% 21.4%  21.4% 
Anxiety/Depression 27.5%  20.0% 32.9%  21.4% 
GERD 26.3%  36.7% 35.7%  35.7% 
Chronic Pain 14.4%  3.3% 20.0  7.1% 
Cancer 7.5%  3.3% 7.1%  7.1% 
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Table 12 
Comparison of Co-Morbidity Rates based on Smoking Status 
Co-Morbidity Non-Smoker Current Current/Former 
Co-Morbidities (%) 70.4%  80.6%  84.5%  
HTN 38.0%  36.1%  44.0%  
Hyperlipidemia 39.8%  30.6%  40.5%  
Diabetes 10.2%  8.3%  15.5%  
Pre-Diabetes 0.0%  0.0%  2.4%  
CAD/Stroke 5.6%  2.8%  4.8%  
Sleep Apnea 8.3%  5.6%  10.7%  
Arthritis 18.5%  16.7%  26.2%  
Anxiety/Depression 18.5%  41.7%  35.7%  
GERD 26.9%  16.7%  28.6%  
Chronic Pain 4.6%  22.2%  22.6%  
Cancer 7.4%  2.8%  6.0%  
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Figure 1. Adult obesity in Jefferson County, KY 
(County Health Rankings, 2015) 
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Figure 2. Co-morbidity analysis related to weight  
 
 
 
 
 
 
 
0 10 20 30 40 50 60 70 80 90 100
Cancer
Chronic Pain
GERD
Anxiety/Depression
Arthritis
Sleep Apnea
CAD/Stroke Hx
Diabetes
Hyperlipidemia
HTN
All Co-Morbidities
Co-morbidity Analysis Related to Weight
Obese Overweight All Adults
  
52 
 
 
Figure 3. Co-morbidities based on race and obesity.  
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Appendix A 
 
 
 
Figure A1. Insurance coverage for study population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
54 
 
Appendix B 
 
Figure B1. Ishikawa Diagram 
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Appendix C 
 
Figure C1. PDSA Plan 
 
 
 
 
 
 
 
 
 
  
56 
 
Appendix D 
Table D1 
Application of Logic Model 
 
RESOURCES 
 
ACTIVITIES 
 
OUTPUTS 
 
SHORT- & LONG-
TERM 
OUTCOMES 
 
IMPA
CT 
 
 Primary care clinic 
agreeable to 
launching 
longitudinal 
program.  
 
 Program 
committee 
including all levels 
of staff: Program 
facilitator, site 
manager, 
physicians, nurse 
practitioners, 
medical assistants, 
and select 
customers. 
 
 Job descriptions to 
align expectations 
for  staff 
 
 
 Budget and 
funding for 
program 
 
 Orientation to 
process for staff 
 
 
 Identify Clinic Site 
 
 Develop program 
committee and 
plan program 
implementation 
and evaluation 
process 
 
 Develop funding 
and budget strategy 
 
 Create specific job 
descriptions to 
align with program 
goals 
 
 Develop 
orientation process  
 
 Identify nutritionist 
for referral 
 
 Identify 
comprehensive 
lifestyle 
intervention 
program for 
referral 
 
 # employees 
trained in process 
 # of patients 
identified as 
overweight or 
obese in clinic 
setting 
 # of patients 
provided education 
on lifestyle change 
 # of patients 
referred to 
comprehensive 
lifestyle program 
 # of patients 
referred to 
nutritionist 
 % Level of 
readiness for 
change for 
individuals 
evaluated in 
clinical setting 
based on change 
categories 
 % reduction in 
BMI/Waist 
circumference for 
individuals 
presenting to clinic 
 
 100% (Increased) 
staff acceptance of 
program 
implementation 
 100% (Increased) 
screening of BMI 
in patients seen in 
clinic 
 100%  (Increased) 
evaluation of 
readiness to change 
in identified 
overweight/obese 
individuals 
 100% (Increased) 
education to target 
population 
 100% (Increased) 
number of referrals 
to comprehensive 
lifestyle programs 
 100% (Increased) 
number of referrals 
to nutritionist  
 
    
 
 
 
 
 
 
***All measurements for                       
percentage measurements 
obtained through chart 
review and analysis.  
 
 10% increase 
proportion of 
adults in clinic 
with reduction in 
BMI 
 10% increase 
proportion of 
adults at a healthy 
weight (BMI) 
 All patients seen in 
clinic 
(overweight/obese) 
provided education 
on lifestyle 
interventions or 
referred to 
appropriate 
resources 
 Funding/budget for 
program secured to 
minimize financial 
burden for 
individuals seen in 
regards to lifestyle 
change 
 Staff fluent in 
program process 
 
 
 
 
 
***All measurements for 
percentage measurements 
obtained through chart 
review and analysis. 
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Appendix E 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure E1. Treatment algorithm: The Chronic Disease Management Model  
(Jensen et al., 2013) 
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Appendix F 
Table F1 
State of the Evidence Table 
    Citation Conceptual 
Framework 
 Design/ 
Method 
Sample/Setting Major 
Variables 
Studied and 
Definitions 
 Outcome 
Measurement 
  Data 
Analysis 
         Findings Level of 
Evidence 
Quality of 
Evidence: Critical 
Worth to Practice 
Higdon Article 1 
Author 
Year 
Title 
County 
Funding 
Theoretical 
basis for 
study 
Design/ Method Number  
Characteristics 
Exclusion 
criteria Attrition 
Study 
Variables: 
Independent 
variables                
Dependent 
variables 
Scales/ 
Reliability Info 
(Alphas) 
Statistical 
Analysis 
Statistical findings or 
qualitative findings 
Study 
Rating 
Level  
Strengths  
Limitations Risk/or 
harm Feasibility of 
use   
Arterburn, D.E., 
Alexander, 
G.L., Calvi, J., 
Coleman, L.A., 
Gillman, M.W., 
Novotny, R., . . 
. , Sherwood, 
N.E. (2010). 
Body mass 
index 
measurement 
and obesity 
prevalence in 
ten U.S. health 
plans. Clinical 
Medicine and 
Research, 
8(3/4), 126-130. 
doi: 10.3121/c 
mr.2010.880 
None 
Identified.  
Retrospective, 
longitudinal 
analysis over 2 
years; pre-/post 
intervention 
among ten U.S. 
health plans and 
health care 
delivery systems 
 
Data measures 
pulled from the 
National 
Committee for 
Quality Assurance 
Healthcare 
Effectiveness Data 
and Information 
Set (HEDIS) 
Inclusion: 
enrolled in 
commercial 
(private payer), 
Medicaid or 
Medicare products 
within the ten U.S. 
health systems; 18 
years and older 
(adult sample); 2 
to 17 years old 
(child sample); 
enrolled in plan 
for 1 year; 
minimal one 
clinical visit 
Age, Sex, 
Race/Ethnicity; 
Ht/Wt; BMI, 
BMI Percentiles 
 
Total enrollment 
of health plans; 
including types 
of practices, 
sites, and year 
EMR 
implemented 
No alphas 
reported.  
Descriptive 
statistics; 
frequencies and 
percentages 
reported.  No 
other statistics 
were reported 
by the study.  
Total enrollment ranged 
from 175,000 to 3.2 
million 
 
BMI ranged from 28 to 
88% in adults; 21 to 81% 
in children. 
 
Mean prevalence BMI 
adult overweight 69% 
and obese 36% 
 
Childhood obesity: mean 
34% overweight; 18% 
obese 
IV Strengths: Study 
sample across 
multiple health care 
plans with diverse 
geographic and 
demographic 
diversity 
 
Limitations: Only 
reviewed BMI. Not 
generalizable to plans 
without EMR.  No 
documentation 
evaluated on provider 
BMI discussion with 
patients.  More 
research needed on 
obesity-related care 
and counseling.   
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Higdon Article 2 
Author 
Year 
Title 
County 
Funding 
Theoretical 
basis for 
study 
Design/ Method Number  
Characteristics 
Exclusion 
criteria Attrition 
Study 
Variables: 
Independent 
variables                       
Dependent 
variables 
Scales/Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings or 
qualitative findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk/or 
harm Feasibility of 
use   
Baer, H.J., Cho, 
I., Walmer, 
R.A., Bain, 
P.A., Bates, 
D.W. Using 
electronic health 
records to 
address 
overweight and 
obesity: A 
Systematic 
Review. (2013). 
American 
Journal of 
Preventive 
Medicine, 45(4), 
494-500. doi: 
http://dx.doi.org
/10.1016/j.ampr
e.2013.05.015 
 
 
 
 
 
 
 
 
 
 
 
None 
identified.  
Systematic 
Review of 11 
studies; both RCT 
and non-RCT 
 
 
Inclusions: RCTs, 
non-RCTs, pre-
post studies 
 
Exclusions: 
studies that only 
use EHRs as 
source of data or 
PHRs, web-based 
programs, 
computerized tool 
not connected to 
EHR 
Ht/Wt/BMI 
 
Referrals to 
dieticians or 
obesity-related 
treatment; 
counseling 
provided.   
None identified Descriptive 
statistics; 
frequencies and 
percentages.  
No further 
statistics 
described based 
on individual 
studies 
evaluated for 
the systematic 
review.   
Pre-Post Study BMI 
Intervention: Increased 
BMI documentation 
(31% to 71%) and 
counseling (35% to 59%) 
RCT (1): Diagnosis 
increased 16.6% 
Intervention group; 
10.7% control; 14% 
referred to dietician 
compared to 7.3% 
control.  
RCT (2): 21% 
diagnosis/26.5% 
counseling compared to 
control 6.5%/14.5%; 
phone interviews post-
visit 93% weight 
management plan; 56% 
weight loss.   
III Strengths: Increased 
BMI 
diagnosis/Counseling 
with utilization of 
EMR/EHR. 
 
Limitations: No 
evaluation of 
publication bias.  
Focus only on EHR 
intervention not 
patient outcomes.   
 
Future research 
necessary for 
utilization of EHR 
intervention in 
obesity-related care.  
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Author 
Year 
Title 
County 
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number  
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables     
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level  
Strengths  
Limitations 
Risk/or harm 
Feasibility of use   
Basu, S., 
Seligman, H., & 
Winkleby, M.. 
(2014). A 
metabolic-
epidemiological 
microsimulation 
model to 
estimate the 
changes in 
energy intake 
and physical 
activity 
necessary to 
meet the Healthy 
People 2020 
Obesity 
Objective. 
American 
Journal of Public 
Health, 104(7). 
doi: 
10.2105/AJPH.2
013.301674  
 
 
 
 
 
Metabolic-
epidemiolog
ical 
simulation 
model 
N=10,000 
(Multiple 
Cohorts); 
review of 
existing trends 
in NHANES 
data utilizing 
the metabolic-
epidemiological 
simulation 
model 
N=10,000; No 
true 
inclusion/exclus
ion criteria 
identified.  
Individuals 
were aged 10 
years and older 
between the 
years 2010 and 
2020.  Data 
utilized for the 
study obtained 
from NHANES.   
Age, gender, 
race, ethnicity, 
mortality rates, 
income, BMI, 
ht/wt, caloric 
intake, 
physical 
activity, trends 
in energy 
intake and 
expenditure 
 
 
Power = 80%; 
no alphas 
identified.  
Descriptive 
statistics 
 
Logistic and 
polynomial 
regressions 
 
95% CI 
Noted trends in caloric 
consumption 
dependent on age 
 
Forecast model 
predicted decline in 
obesity trend from 
36% in 2010 to 24% in 
2020 for adults;  
Disparities noted in 
obesity trends based on 
age/race/ethnicity/inco
me.   
 
8.5% reduction in 
caloric expenditure 
predicted to meet 
Healthy 2020 goals 
 
If overweight/obese 
adults try to lose wt 
4x/per year-estimated 
reduction in obesity 
prevalence = 33.8% 
 
Current trends show 
decline in obesity in 
younger adults but rise 
in older adults 
 
 
IV Strengths: Results 
predict needs for 
resources, 
allocation, and 
disability 
expenditures 
Trends found differ 
from other studies 
utilizing the 
metabolic-
epidemiological 
simulation model 
 
Limitations: 
Results subject to 
recall biases, 
acceptability 
biases, and 
underreporting 
from NHANES 
data. Only two 
levels of physical 
activity identified; 
inability to predict 
future trends in 
caloric 
intake/expenditure-
data relied on 
existing trends.   
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Author 
Year 
Title 
County 
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
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Independent 
variables         
Dependent 
variables 
Scales/ 
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Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Bener, A., 
Yousafzal, M.T., 
Darwish, S., Al-
Hamag, A.O., 
Nasralla, E.A., 
Abdul-Ghani, M. 
(2013). Obesity 
index that better 
predict metabolic 
syndrome: Body 
mass index, 
waist 
circumference, 
waist hip ratio, 
or waist height 
ratio. Journal of 
Obesity, 2013, 1-
9. doi: 10.1155/ 
2013/269038 
 
 
 
 
 
 
 
 
 
 
 
 
   None 
identified.  
 Cross-sectional 
study. Cluster 
sampling 
design; 
Stratification 
for urban/semi-
urban areas; 12 
Primary Health 
Centers (PHCs) 
selected at 
random; 10 
urban/3 semi-
urban (out of 
22). Informed 
consent. 
(MS=Metabolic 
syndrome) 
 Adults 20 years 
and over (4/ 
2011-12/2012); 
sample size for 
99%CI/2% 
bound on error 
of estimation 
for 17-20% 
estimation of 
Metabolic 
syndrome in 
region-
estimated 2,182 
min. sample 
size required.  
2182 were 
approached for 
study; 1552 
provided 
informed 
consent. 
IV: age, sex, 
marital status, 
education 
level, 
occupation, 
HT/WT. 
waist/hip 
circumference. 
DV: 
SBP/DBP, 
serum 
triglyceride, 
total 
cholesterol, 
HDL, LDL, 
HgbA1C, 
FPG, physical 
activity, fast 
food intake, 
smoking 
habits. 
Well-designed 
and pilot tested 
survey 
National 
Cholesterol 
Education 
program: Third 
Adult 
Treatment 
Panel 
International 
Diabetes 
Federation  
Alpha, beta, 
and power 
analysis not 
reported 
 Histograms/ 
Kolmogorov-
Smirnov test 
(continuous) 
Descriptive 
statistics/ 
frequencies; 
Pearson chi-
square; 
student t-test 
(Continuous); 
ROC 
curve/AUC; 
Youden 
index; 
Multivariate 
logistic 
regression 
analysis  
Individuals with MS 
older, mostly female, 
retired/not working. 
Average WC, WHR, 
WHtR, BMI, FPG, 
triglycerides, SBP, 
DBP increased in 
metabolic syndrome. 
Men: WC w/ 
WHR/WHtR-highest 
AUC. Women WC w/ 
WHtR-highest AUC. 
BMI-lowest AUC in 
both men/women. 
Highest Youden Index 
Men-WC 99.5 cutoff; 
Women 91cm cutoff-
identified as best 
predictive indicator of 
MetS. WC better 
indicator Men/Women. 
 IV  Strengths: 
response rate 71%. 
Findings correlate 
with prior studies.  
Limitations: Cross-
sectional design; 
alpha, beta, and 
power analysis not 
reported; did not 
adjust sample size 
calculation for non-
response bias; no 
risk; feasible 
measurements for 
use in practice. 
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Title 
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Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
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Independent 
variables                   
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Bleich, S.N., 
Pickett-Blakely, 
O., Cooper, 
L.A. (2010). 
Physician 
practice patterns 
of obesity 
diagnosis and 
weight-related 
counseling. 
Patient 
Education and 
Counseling, 82, 
123-129. doi: 
10.1016/j.per.20
10.02.018 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
None 
identified.   
Retrospective 
analysis of 
encounter data 
from office 
visits; cross-
sectional study 
 
Obtained from 
a 2005 Survey- 
National 
Ambulatory 
Medical Care 
Survey 
(NAMCS) 
Individuals 
classified as 
obese 
(n=2458) 
 
No other 
inclusion/ 
exclusion 
criteria 
identified 
IV: race/ 
ethnicity, 
gender, age, 
region, health 
insurance, 
patient risk 
(co-morbidity 
and obesity 
class), clinical 
encounter 
characteristic, 
physician 
type  
 
Outcome 
measures: 
obesity 
diagnosis, 
received diet 
exercise, or 
weight 
reduction 
counseling 
(applicable 
individuals) 
No alphas or 
power 
identified 
Descriptive 
statistics 
including 
frequencies 
and 
percentages 
 
Multivariate 
logistic 
regression 
w/ binary 
outcomes 
 
Cluster 
Analysis 
28.9% with obesity 
diagnosis, 17.6% with 
weight-reduction 
counseling, 20.5% 
with exercise 
counseling; 25.2% 
with diet counseling.  
 
Weight-related 
counseling more 
frequent in obese 
adults who had a 
diagnosis listed. 
 
Weight-related 
counseling more 
frequent at preventive 
visits.   
 
Differences in 
counseling identified 
among age, gender, 
ethnicity, etc.    
IV Strengths: Large 
study with multi-
outcome/variable 
analysis.  Results 
low compared to 
recommended 
CPG in 2005.   
 
More research is 
necessary.  
 
Limitations: 
cross-sectional 
analysis; data 
dependent on 
physician reports 
risking 
underestimation 
of data and 
reporting bias.   
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Title 
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Funding 
Theoretica
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Design/ 
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Number 
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s Exclusion 
criteria 
Attrition 
Study 
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Independent 
variables              
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variables 
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Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
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Level 
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Bode, D.V., 
Roberts, T.A., 
Johnson, C. 
(2013). 
Increased 
adolescent 
overweight and 
obesity 
documentation 
through a 
simple 
electronic 
medical record 
intervention. 
Military 
Medicine, 
178(1), 115-
118. doi: http:// 
dx.doi.org.ezpr 
oxy.uky.edu/10.
7205/MILMED
-D-12-00201  
 
 
 
 
 
 
 
None 
identified. 
FOCUS-PDSA 
Model; pre-
/post-
intervention QI 
project 
Data collected 
until 100 
overweight 
and/or obese 
pre and post-
intervention 
charts met 
(333 charts 
reviewed total 
pre- and 328 
total post) 
Baseline: age, 
gender, BMI 
%, 
documentatio
n of 
overweight/ 
obese, and 
provider type 
(staff, fellow, 
resident) 
 
Intervention: 
BMI %/BMI 
growth curve 
to EMR 
 
Post-
intervention 
data collected 
1 month post-
intervention 
implementati
on: Same as 
pre-
intervention 
group 
No scales or 
alphas 
reported.  
X2 test 
(categorical)
; 
independent 
sample t-
tests 
(continuous)
; logistic 
regression 
(intervention 
independent 
of 
demographic 
variables) 
No significant change 
pre/post-intervention 
for 
overweight/obesity 
documentation (30.0 
to 30.5%) 
 
BMI %/Growth curve 
93% post-
intervention versus 
7% pre-intervention 
 
Correct diagnosis 
overweight/diagnosis 
64% compared to 
40% pre-intervention 
 
Females less likely to 
have correct 
diagnosis pre-
intervention which 
resolved post-
intervention 
 
Increased correct 
diagnosis among all 
provider types 
IV Strengths: 
Positive findings 
post-intervention; 
findings/results 
similar to other 
studies 
 
Limitations: Small 
sample size; study 
site and 
population may 
vary-results not 
generalizable to 
other practices.  
 
Additional 
research and 
process 
improvement 
projects are 
recommended.   
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study 
Design/ 
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Number 
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Attrition 
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Variables: 
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variables              
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findings 
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implemented 
Feasibility of use 
in your practice  
Borrell, L.N., & 
Samuel, L. 
(2014). Body 
mass index 
categories and 
mortality risk in 
U.S. adults: The 
effect of 
overweight and 
obesity on 
advancing 
death. American 
Journal of 
Public Health, 
104(3), 512-
519. doi: 
10.2105/AJPH.
2013.301597 
 
 
 
 
 
 
 
 
 
 
 
 
None 
identified. 
Secondary 
analysis of 
NHANES III 
and NHANES 
III-NDI linked 
mortality data.   
Data from 
NHANES III 
(n=16,868) 
 
Inclusion: 
Adults over the 
age of 18 
 
Exclusion: 
younger than 
18; ineligible 
for follow-up, 
absent 
information on 
BMI or 
mortality 
status; 
race/ethnicity 
reported as 
other; no 
educational 
status or 
smoking status 
documented 
Mortality 
status (ICD 
Codes); BMI, 
age, wt, ht, 
race/ethnicity, 
marital status, 
educational 
status, 
household 
income, 
smoking 
status, 
physical 
activity 
No alphas 
reported. 
Descriptive 
statistics; 
Cox 
proportional 
hazard 
regression. 
95% CI 
43.1% adults within 
normal weight range; 
22.2% were obese 
 
Underweight and 
Grade II Obesity had 
higher levels of all-
cause mortality 
 
Highest rates of 
CVD-specific 
mortality rate were 
identified in Grade I 
obese adults. 
 
All-cause mortality in 
obese adults 
increased by a 
minimum of 7.1 
years.     
IV Strengths: large 
sample size and 
RAPs calculation 
for all-cause and 
CVD-specific 
mortality 
correlated with 
BMI; data 
correlates with 
other studies 
 
Limitations: 
Limited mortality 
data within data 
set; inclusion of 
deaths; 
individuals who 
participated to 
agree in study 
may have caused 
skewed results 
 
More research 
required for 
underweight 
adults and all-
cause and CVD-
related mortality 
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Author 
Year 
Title 
County 
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables         
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Christian, J.G., 
Byers, T.E., 
Christian, K.K., 
Goldstein, 
M.G., Bock, 
B.C., Prioreschi, 
B., Bessesen, 
D.H. (2011). A 
computer 
support program 
that helps 
clinicians 
provide patients 
with metabolic 
syndrome 
tailored 
counseling to 
promote weight 
loss. Journal of 
the American 
Dietetic 
Association, 
111, 75-83. doi: 
http://d 
x.doi.org.ezprox
y.uky.edu/10.10
16/j.jada.2010.1
0.006  
 
 
None 
identified.  
Prospective, 
controlled trial 
of a 12-month 
intervention; 
performed at 2 
large 
community 
health centers 
 
Intervention 
and Control 
Group; Two 
sites-each 
randomized 
into 
intervention/ 
control. 
 
n=279 
(n=140 
Intervention/n
=139 control)  
Primarily 
Hispanic 
(50%) and 
low-income 
individuals 
 
Inclusion: age 
18 to 75, WC 
>35 for women 
and >40 in 
men; BMI >/= 
25 kg/m2 and a 
min. of two 
components of 
metabolic 
syndrome 
 
Exclusion: 
substance 
use/abuse, 
severe arthritis 
or medical 
conditions 
limiting 
physical 
activity, recent 
MI/Stroke, 
PVD.  
Intervention: 
Computer 
program to 
assist 
individuals 
with tailored 
self-
management 
goals for 
weight loss, 
nutrition, and 
physical 
activity.  
 
Goals 
reviewed and 
discussed/rein
forced at 
follow-up 
visits 
80% power; no 
alphas 
reported.   
Descriptive 
statistics 
including 
frequencies 
and 
percentages 
 
Hypothesis 
testing; t-
tests, 
secondary 
analysis and 
sensitivity 
analysis.   
Significant weight 
loss among 
intervention (1.6% 
loss) compared to 
control (0.16% gain); 
26.3% intervention 
group noted >/=5% 
weight loss at 12 
months (Control 
noted 8.5%); 7.5% 
sustained >/=10% wt 
loss at 12 mo (2.3% 
controls) 
 
WC loss in 
intervention group -
2.2cm; control 
+1.5cm;  
BMI, sex, blood 
serum lipid levels, 
BP, BG, and age did 
not predict weight 
loss 
 
Increases in physical 
activity and energy 
expenditure noted in 
intervention group as 
well.  
III Strengths: 
Positive results 
however costly 
intervention; well 
accepted and 
utilized by 
providers. Utilized 
motivational 
interviewing and 
impacted 
meaningful 
behavior change.   
 
Limitations: 
randomized 
clinics not 
patients.  “Cluster 
randomization” 
may have caused 
unmeasured 
differences.   
 
More research 
required for 
recommendation 
into practice.  
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Clark, D., 
Chrysler, L., 
Perkins, A., 
Keith, N.R., 
Willis, D.R., 
Abernathy, G., 
Smith, F. 
(2010). 
Screening, 
referral, and 
participation in 
a weight 
management 
program 
implemented in 
five CHCs. 
Journal of 
Health Care for 
the Poor and 
Underserved, 
21(2), 617-628. 
doi: 
10.1353/hpu.0 
.0319 
 
 
 
 
 
 
Reach, 
Efficacy, 
Adoption, 
Implementa
tion, and 
Maintenanc
e (RE-
AIM) 
translation  
research 
framework 
Retrospective 
analysis of a 
quality 
improvement 
program.  
 
BMI screening 
with provider 
referral to a 
behavior 
change 
counselor and 
weekly 
nutrition and 
exercise 
classes.   
25,593 
screened, 
12,487 
overweight/ 
obese 
 
Inclusion: age 
>/= 18, BMI 
>/= 25kg/m2 
Ht/Wt, 
ethnicity, age, 
BMI, major 
chronic 
illnesses 
diagnoses, 
depression, 
any 
psychiatric 
illness, 
substance use, 
and 
pregnancy.  
 
Counseling 
and referrals 
provided to 
behavior 
change 
counselor and 
weekly 
nutrition and 
exercise 
classes.   
No alphas or 
power 
reported.  
Descriptive 
statistics 
including 
frequencies 
and 
percentages; 
Chi-squared 
tests and t-
tests.   
40.3% of 
overweight/obese 
adults received a 
referral to TCL.  
Referrals provided 
tended to be in older 
adults, females, no 
history of 
tobacco/ETOH use, 
more likely to be 
diagnosed with 
arthritis, HTN, or 
DM. 
 
Mean BMI for those 
referred 39; non-
referred 32.4.   
 
Wt loss avg 1.1lbs 6-
10 contacts; 7.1lbs 
>10 contacts 
IV Strengths: high 
screening and 
referral rates 
 
Limitations: 
design of study; 
no randomization 
 
Unknown 
maintenance and 
longevity of 
program 
 
Cost and available 
resources 
influences 
feasibility in other 
practices 
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Author 
Year 
Title 
County 
Funding 
Theoretica
l basis for 
study 
 Design/ 
Method  
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables      
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating
Level   
Strengths  
Limitations  Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Dhaliwal, S. S., 
Welborn, T.A., 
Goh, L.G., 
Howat, P.A. 
(2014). Obesity 
as Assessed by 
Body Adiposity 
Index and 
Multivariable 
Cardiovascular 
Disease Risk. 
PLoS One, 9(4), 
1-6. doi: 
10.1371/journ 
al.pone.0094560 
 None 
identified.  
 Voluntary; 
Stratified 
sample. 
Prospective 15-
year follow-up 
of mortality 
(Informed 
Consent), Risk 
Factor 
Prevalence 
Survey. Data 
linked/ 
analyzed to 
National Death 
Index.  
Stratified 
Sample 
(n=9279); 4175 
without heart 
disease, 
diabetes, or 
stroke at 
baseline. 
Population 
sample largely 
of European 
descent.  
IV: baseline 
fasting serum 
lipid panels, 
systolic/diastol
ic BP, 
smoking 
habits. 
Baseline 
Framingham 
risk scores 
(FRS). 
HT/WT, 
BAI/BMI. 
WC/WHR.  
   DV: CVD 
outcomes/ 
mortality 
Alpha, beta, 
and power not 
reported. 
Statistical 
significance 
less than 0.05.  
 Spearman’s 
rank 
correlation; 
multivariable 
logistic 
regression. 
Statistical 
significance: 
p-values less 
than 0.05.  
Mortality (CVD/CHD) 
linked to obesity, 
serum lipid, BP levels, 
higher FRS. 
Spearmans rank 
correlation between 
BAI/BMI, WC/HC 
was higher compared 
to WHR. BMI highly 
correlate w/ 
BAI/WC/HC 
compared to WHR; 
BAI/BMI did not 
correlate as well with 
FRS variables. 
Multivariate logistical 
regression model: BAI 
not significant after 
age adjustment, 
WC/WHR significant 
predictor of 
CVD/CHD mortality. 
Measures of central 
obesity superior-WHR 
preferred-free of ethnic 
bias. WC requires 
ethnic specific criteria.  
 IV Strengths: BAI 
predicted 
CVD/CHD 
mortality; when 
adjusted for FRS 
variables 
correlation 
insignificant. 
Advocates use of 
BMI/WC to 
measure obesity.  
Limitations: Alpha, 
beta, and power 
analysis not 
reported; study 
sample not 
representative of 
population. One set 
of baseline data for 
some risk variables 
with two sets of 
variables including 
obesity measure 
shown.  Limited 
risk; due to 
prospective nature 
not feasible in 
practice. 
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Durward, C.M., 
Hartman, T.J., 
Nickols-
Richardson, S.M. 
(2012). All-cause 
mortality risk of 
metabolically 
healthy obese 
individuals in 
NHANES III. 
Journal of 
Obesity, 2012, 1-
12. doi: 
10.1155/2012/46
0321 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
None 
identified.  
Cross-sectional; 
Secondary 
analysis of 
NHANES III 
Data.   
 
Nationally 
representative 
sample; 
Stratified, 
multistage and 
probability 
cluster design 
Non-pregnant 
women and 
men 
 
N=4373 
 
Inclusion 
Criteria: 
 
Age greater 
than 17 
 
Individuals 
identified as  
Metabolically 
healthy obese 
adults (n=40; 
out of 1160 
obese 
individuals) 
 
Exclusion: 
pregnant, 
breastfeeding, 
or underweight, 
age greater than 
60, blood 
sample fasting 
(6 hours or 
greater).   
Age, income, 
education, 
race/ethnicity, 
smoking 
status, alcohol 
consumption, 
marital status, 
leisure time 
physical 
activity, 
menopausal 
status 
 
Ht/Wt/BMI/W
C/BP 
 
Labs: TC, 
HDL-C, TG, 
glucose, 
insulin, LDL-
C 
No alphas 
reported.  95% 
CI with hazard 
regression 
analysis.   
 
Cox- 
proportional 
hazards 
regression 
models; 95% 
CI.; 
covariates 
 
Chi-squared 
Average BMI 27.3; 
49.4% female.  33.8% 
overweight; 26.5% 
obese.   
 
Risk of all-cause 
mortality not 
significantly higher in 
MHO, healthy 
overweight, unhealthy 
overweight, or 
unhealthy lean groups 
versus healthy lean 
individuals.  Risk is 
not increased over a 
follow-up period of 15 
years.   
IV Strength: National 
study; 15 year 
follow-up; 
measured data not 
self-reported 
 
Limitations: 
Contrast with 
results from 
previous studies 
where follow-up 
for only 8 years;  
No data regarding 
weight change 
during follow-up 
and impact on 
mortality risk.  
 
Weight loss 
ultimate treatment 
outcome for obese 
individuals.   
 
MHO were also 
younger within the 
data set.   
 
Need for a 
consensus panel for 
treatment of MHO 
individuals.    
  
69 
 
Higdon Article 12 
Author                           
Year                          
Title                      
County                   
Funding 
Theoretica
l basis for 
study 
 Design/ 
Method 
Number  
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables           
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level 
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Feliz-Redondo., 
F.J., Grau, M., 
Baena-Diez, 
J.M., Degano, 
I.R., De Leon, 
A.C., Guembe, 
M.J., . . . . , 
Borges, D. 
(2013). 
"Prevalence of 
obesity and 
associated 
cardiovascular 
risk: the 
DARIOS study." 
BMC Public 
Health, 13(542), 
1-10. doi: 
10.1186/1471-
2458-13-542 
 
 
 
 
 
 
 
 
 
 
None 
identified.  
 Pooled analysis 
11 population- 
based studies; 
standardized 
methods. 10 
geographical 
areas in 2000. 
Informed 
consent; 
DARIOS 
Study: 
Dyslipidemia, 
Atherosclerotic 
risk, Increased 
high sensitivity 
CRP, and 
inflammatory/o
xidative status 
in the Spanish 
population. 
 
 
 
 
 
 
 
Inclusion: age 
35 to 75 years 
old; 28,887 
participants 
(Further 
Inclusion/Exclu
sion criteria 
reported in 
original studies) 
Questionnaires: 
sociodemograp
hic and lifestyle 
variables; hx 
CVD, 
treatments DM, 
HTN, High 
cholesterol. 
Smoking Hx.  
IV: 
HT/WT/WC/ 
BMI/Waist to 
height ratio 
(WHtR)                 
DV: BP, 
triglycerides, 
glucose, HDL, 
LDL. HTN, 
DM, High 
cholesterol 
diagnosis. 
Cardiovascular 
risk 
 
 Alpha, Beta, 
and power not 
reported.  
 REGICOR 
Function 
Descriptive 
statistics; 
Student t-test, 
U-Mann 
Whitney, 
Chi-squared; 
Multinomial 
logistic 
regression 
models 
Overweight less than 
optimal WC, 
general/ABD obesity, 
increased WHtR 
positively correlated to 
DM, HTN, and high 
cholesterol. Coronary 
risk independent of age 
in both M/F. Strength 
of association greater 
in women for all 
except less than 
optimal WC/high 
cholesterol (higher in 
men)     Men: CAD 
risk +correlated to 
BMI/abdominal 
obesity with normal 
weight. Women +CAD 
risk WC/BMI. WHtR 
higher predictive value 
of diabetes and CAD 
risk. 
 IV  Strengths: large 
sample size; 
methodology not 
reported in analysis 
but study reports 
generalizable to 
population.  
Limitations: Cross-
sectional design 
limits causal 
interpretations of 
associations. 
Alpha, beta, and 
power analysis not 
reported. Further 
cohort studies 
needed for role of 
obesity in CAD. 
Low risk; 
interventions and 
analysis feasible 
for use in practice.   
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Author                          
Year                          
Title                       
County                   
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables                         
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Gierach, M., 
Gierach, J., 
Ewertowska, M., 
Arndt, A., Junik, 
R. (2014). 
Correlation 
between body 
mass index and 
waist 
circumference in 
patients with 
metabolic 
syndrome. ISRN 
Endocrinology, 
2014, 1-7. doi: 
10.1155/2014/51
4589 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
None 
identified.  
 Cross-sectional 
two-site study 
over 24 months; 
informed 
consent.  
 839 patients 
diagnosed with 
metabolic 
syndrome; 345 
men/494 
women aged 
32-80.  
IV: 
HT/WT/WC/ 
BMI,                
age, sex     
DV: smoking 
habits, 
physical 
activity, and 
alcohol 
consumption.  
No alpha, beta, 
and power 
reported 
 Mann-
Whitney test, 
Student’s t-
test; 
Pearson’s 
linear 
correlation 
coefficient; 
Bilateral test 
(significance 
of differences 
between 
correlation 
coefficients). 
WC significantly 
correlated with BMI; 
more significant in 
women than men.  
 IV  Strengths: Large 
sample size. 
Limitations: Cross-
sectional study; 
alpha, beta, and 
power analysis not 
reported.           
Low risk 
Feasibility of use: 
Components of 
study easily 
transferrable to 
primary practice.  
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Higdon Article 14 
Author                          
Year                         
Title                        
County                   
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables     
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Gomez-Marcos, 
M. A., Patino-
Alonso, M.C., 
Recio-
Rodriguez, J.L., 
Anton-Alvarez, 
J., Cabrejas-
Sanchez, A., . . . 
. , Garcia-Ortiz, 
L. (2013). 
Confirmatory 
factor analysis to 
assess the 
measure of 
adiposity that 
best fits the 
diagnosis of 
metabolic 
syndrome and 
relationship to 
physical activity 
in adults. 
European 
Journal of 
Nutrition, 52, 
1451-1459. doi: 
10.1007/s00394-
012-0451-0 
None 
identified.  
 Cross-
sectional, multi-
center trial (6). 
N=636 
Voluntary; 
informed 
consent.  
 Inclusion: Age 
between 20-80 
years.  
Exclusion: 
known 
CAD/CHD, 
heart failure, 
moderate or 
severe COPD, 
walking-
limiting 
musculoskeletal 
disease, 
advanced lung, 
renal, or hepatic 
disease, severe 
mental diseases, 
treated 
oncological 
disease in the 
past 5 years, 
pregnant 
women, and 
terminal 
patients.  
 
 
 
 
IV: 
Height/Weight
/BMI/WC/ 
(SBP/DBP/M
AP); lipid 
profile, blood 
glucose, blood 
insulin levels.  
  DV: Physical 
activity 
(Acceleromete
r) 
MS Index based 
on # of patients 
included: 
difference of 
0.55 points b/t 
quartiles of 
physical 
activity 
(accelerometer).                           
Alpha risk of 
0.05, beta risk 
of 0.20, 
Common 
standard 
deviation of 
1.40; Statistical 
significance 
with p-value 
less than 0.05.  
 
Confirmatory 
factor 
analysis; 
Descriptive 
statistics for 
continuous 
variables; t-
tests/Mann-
Whitney U-
test as 
appropriate 
(Quantitative
), Chi-square 
test 
(Qualitative); 
ANCOVA.  
WC obesity measure 
with increased 
factorial weight for 
diagnosis of metabolic 
syndrome (MS) in 
women. Men-factorial 
weight=WC/BMI. 
Mean index of MS 
reduced as physical 
activity increased 
overall.  
 IV   Strength:            
alpha and beta risk 
reported: good. 
Quantitative/Conti
nuous index risk of 
MS in 
male/females. 
Measure of obesity 
w/ best 
standardization 
coefficients=WC 
with Better Fit 
Indexes (physical 
activity measured 
by accelerometer 
x1week).  
Limitations:     
Data from cross-
sectional study 
limits development 
of temporal 
connection to 
different factors of 
MS. Power 
analysis not 
reported. Risk low 
and good 
feasibility for use 
in practice.   
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Author                          
Year                         
Title                      
County                      
Funding 
Theoretica
l basis for 
study 
 Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables                       
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Hou, X., Lu, J., 
Weng, J., Ji, L., 
Shan, Z., Liu, J., 
. . . . , Jia, W. 
(2013). Impact 
of waist 
circumference 
and body mass 
index on risk of 
cardiometabolic 
disorder and 
cardiovascular 
disease in 
Chinese adults: 
A national 
diabetes and 
metabolic 
disorders survey. 
PLoS One, 8(3), 
1-10. doi: 
10.1371/jour 
nal.pone.005731
9 
 None 
identified.  
Representative 
cross-sectional 
survey; multi-
stage sampling 
process (Utility 
of BMI/WC in 
Diabetes/Metab
olic disorder/ 
CVD 
prevalence). 11 
provinces, 1 
region, 2 
municipalities, 
52 city districts, 
24 county seats, 
56 rural 
townships, 2 
rural villages. 
Target 
populations 
stratified by 
gender/age; 
randomly 
selected from 
each stratum 
  . Inclusion: 
lived in current 
area for 5 years 
or longer; 
complete data 
on FPG, 2-hr 
post-prandial 
blood glucose 
(2hPPG) WC, 
BMI. 
Exclusion: 
incomplete 
data, 
pregnancy. 
.N=54,240 at 
conclusion of 
sampling 
process; 47,325 
participated; 
46024 (18,326 
men/27,698 
women) with 
complete data 
on FPG, 
2hPPG, WC, 
and BMI were 
included.  
 
 
 
IV: Adjusted 
WC, BMI. 
DV: CMD 
(DM, HTN, 
elevated TG, 
reduced HDL-
C, elevated 
LDL-C) and 
CVD (CHD, 
stroke, and 
CVD) 
Adjustment 
variables: age, 
education 
level, smoking 
status, 
drinking 
status, 
physical 
activity. 
Alpha, beta, 
and power not 
reported. 
Statistical 
significant p-
value less than 
0.001.  
 Descriptive 
statistics; t-
test; chi-
square test; 
ANOVA 
linear test or 
Chi-Square 
test for 
linear-by 
linear 
association 
used as 
appropriate; 
multivariate 
logistic 
regression 
analysis; 
binary 
regression.  
Men increased WC, 
TG, SBP, and DBP. 
Women increased 
HDL. WC groups 
increased risk DM than 
BMI. BMI increased 
risk HTN than WC. 
Increased WC in 
women strongly 
correlated to 
hyperlipidemia than 
BMI. Increased WC 
increases risk for 
DM/DM plus 
hyperlipidemia more 
than BMI. Clinical 
relevance of using both 
WC/BMI in 
obesity/CMD/CVD 
assessment.  
 IV  Strengths: large 
sample size-
statistical power 
and 
generalizability; 
combined 
WC/BMI in 
assessing 
CMD/CVD risk.  
 Limitations: 
Alpha, beta, and 
power analysis not 
reported. Urban 
residents 
oversampled; men 
had lower response 
rate then women 
Low risk and good 
feasibility for use 
in practice due to 
easy applicability 
of interventions/ 
assessments.  
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Author 
Year 
Title 
County 
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables                  
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Kushner, R.F., & 
Ryan, D.H. 
(2014). 
Assessment and 
lifestyle 
management of 
patients with 
obesity 
recommendation
s from 
systematic 
reviews. The 
Journal of the 
American 
Medical 
Association, 
312(9), 943-952. 
doi: 
10.1001/jama.20
14.10432 
None 
identified. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Systematic 
evidence review 
for the 
Guidelines 
(2013) for 
Managing 
Overweight and 
Obesity in 
Adults.   
Summation of 
summary 
recommendatio
ns from the 
2013 
Guidelines for 
Managing 
Overweight and 
Obesity in 
Adults 
 
Adults over the 
age of 18 
Ht/Wt/BMI, 
readiness for 
change, 
referrals to 
comprehensive 
lifestyle 
counseling or 
bariatric 
surgeon 
None reported; 
summation of 
evidence-based 
guidelines. 
None 
reported; 
summation of 
evidence-
based 
guidelines.   
Screen all adults 
utilizing BMI 
assessment for 
overweight/obesity; 
utilize WC along w/ 
BMI. 
 
Refer to 
comprehensive 
lifestyle counseling for 
BMI greater than 30 
 
Take obesity focused 
history and note 
obesity-related co-
morbidities  
 
Determine individual 
readiness for change 
I Strength: 
Development of an 
evidence-based 
algorithm to utilize 
for screening 
management 
recommendations. 
 
Limitations: 
Access to resources 
and patient 
affordability based 
on 
recommendations 
by guideline.  Time 
in clinic to meet 
recommendations 
by guideline.   
 
Generalizable to 
practice based on 
resources and time.    
  
74 
 
Higdon Article 17 
Author                            
Year                           
Title                          
County                     
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables                      
Dependent 
variables 
Scales/ 
Reliability Info 
(Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Maessen, M. F., 
Eijsvogels, T.M., 
Verheggen, R.J., 
Hopman, M.T., 
Verbeek, A.L., 
De Vegt, F. 
(2014). Entering 
a new era of 
body indices: 
The feasibility of 
a body shape 
index and body 
roundness index 
to identify 
cardiovascular 
health status. 
PLoS One 9(9). 
doi: 10.1371/jo 
urnal.pone.01072
12 
 
 
 
 
 
 
 
 
 
 
 
 None 
identified. 
 Cross-
sectional, large-
population 
based study 
measured 
during 
Nijmegen 
Exercise study. 
Online study.  
5,742 
completed 
online 
questionnaire; 
115 excluded 
due to missing 
data, 7 due to 
pregnancy, 43 
due to BMI less 
than 18.5. Final 
group Sample: 
N=4627.  
IV: DOB, 
WT/HT/BMI/
ABSI/BRI/W
C Lifestyle 
factors 
(physical 
activity, 
smoking 
habits)        
DV: Current 
diagnosis of 
CVD 
(MI/Stroke) 
Risk Factors 
(HTN, High 
cholesterol): 
Control group 
if all negative; 
CVD group if 
positive 
 
Alpha, beta, and 
power not 
reported. 
Statistical 
significance p-
value less than 
0.05.  
Descriptive 
statistics; 
ANOVA 
w/ 
Bonferroni 
post-hoc 
test. 
Pearson’s 
chi-
squared 
test; 
Pearson 
correlation 
coefficient
s. AROC 
curve. 
Spearman 
rank test. 
Quintiles 
of 
BMI/BRI, 
CVD/CVD 
risk 
factors. 
ABSI 
stratificatio
n for age. 
Logic 
regression. 
  
Older individuals and 
increased BMI, ABSI, 
BRI, WC in CVD 
group noted compared 
to control. Increased 
physical activity in 
CVD risk factor group. 
ABSI/BRI 
+/significantly 
correlate to BMI/WC. 
CVD prevalence 
increased in ABSI 
quintiles. Physical 
activity non-significant 
and excluded for risk 
of CVD.  CVD/CVD 
risk increased across 
quintiles for 
ABSI/BRI/BMI/WC. 
Adjustment for age, 
sex, smoking ABSI not 
clinically significant. 
 IV  Strengths: Large 
sample. BMI/WC 
better for 
CVD/CVD risk 
prevalence. 
Limitations: Cross-
sectional study. 
Alpha, beta, and 
power analysis not 
reported. Subject 
characteristics limit 
generalizability of 
results. Results 
self-reported 
causing risk of 
error. Outcome 
variable self-
reported causing 
questionable 
underestimation of 
CVD                                 
No risk. Online 
nature could be 
correlated to 
practice and 
performed in 
practice.  
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Author                         
Year                          
Title                          
County                    
Funding 
Theoretica
l basis for 
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Design/  
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Attrition 
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Variables: 
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variables     
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Statistical findings 
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findings 
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Rating
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or harm if 
implemented 
Feasibility of use 
in your practice  
Martinez-Larrad, 
M. T., Lorenzo, 
C., Gonzalez-
Villalpando, C., 
Gabriel, R., 
Haffner, S.M., 
Serrano-Rios, M. 
(2012). 
Associations 
between 
surrogate 
measures of 
insulin resistance 
and waist 
circumference, 
cardiovascular 
risk and the 
metabolic 
syndrome across 
Hispanic and 
non-Hispanic 
white 
populations. 
Diabetic 
Medicine, 29, 
1390-1394. doi: 
10.1111/j. 1464-
5491.2012.037 
23.x 
 
 
 None 
identified.  
 Cross-sectional 
study analyzing 
data from three 
studies (1339 
Mexican 
Americans and 
774 non-
Hispanic white 
people from the 
San Antonio 
Heart study; 
1897 
participants 
from the 
Mexico City 
Diabetes study; 
808 participants 
from the 
Spanish Insulin 
Resistance 
study. Informed 
consent 
provided.  
 
 
 Inclusion: 35-
64 years old; no 
known 
diagnosis of 
diabetes. 
Exclusion: age 
outside of 
parameters and 
known 
diagnosis of 
diabetes.  
IV: Fasting 
blood glucose 
and insulin 
resistance 
measures; 
BMI/WC 
Avignon’s 
insulin 
sensitivity 
index; 
Stumvoll 
index with 
demographics. 
McCauley’s 
index. 
HOMA-IR 
DV: 
DM/Metabolic 
syndrome 
diagnosis and 
risk; CHD 10 
year risk- 
Framingham 
Alpha, beta, 
and power not 
reported.  
 Spearman’s 
partial 
correlation; 
Correlation 
coefficients; 
AUC.  
Insulin resistance 
varies with obesity and 
CHD risk across 
Hispanic versus Non-
Hispanic white 
populations. 
Avignon’s insulin 
sensitivity index and 
Stumvoll index 
strongest predictors of 
obesity. Triglycerides 
and glucose best 
predictors of CHD. 
Triglycerides, glucose, 
McAuley’s index, 
Stumvoll index 
predictive of metabolic 
syndrome.  
 IV  Strengths: large 
sample size, 
multiple 
ethnicities.  
Limitations: cross-
sectional design; 
alpha, beta, power 
analysis not 
reported. No direct 
measure of insulin 
resistance; insulin 
assay was different 
in studies and may 
cause variance in 
insulin resistance 
measurements.  No 
risk. Limited 
feasibility of use in 
practice dependent 
on insulin 
resistance markers 
availability. .  
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Author                         
Year                         
Title                     
County                     
Funding 
Theoretica
l basis for 
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Design/ 
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Number 
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Attrition 
Study 
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variables 
Scales/ 
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Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level 
Strengths  
Limitations   
Risk or harm if 
implemented 
Feasibility of use 
in your practice  
Mou, I.M., 
Sacajiu, G., 
Kunins, H., 
Deluca, J. 
(2013). Effect 
of the 
availability of 
weight and 
height data on 
the frequency of 
primary care 
physicians’ 
documented 
BMI, diagnoses, 
and 
management of 
overweight and 
obesity. Quality 
in Primary 
Care, 21, 221-
228.  
 
 
 
 
 
 
 
None 
identified.  
Retrospective, 
Pre-/Post-
intervention 
 
Intervention: 
BMI stamp in 
patient medical 
record to 
trigger 
documentation 
of Ht/Wt/BMI 
and physician-
documented 
weight-
management 
plans 
508 patient 
charts 
randomly 
selected from a 
total of 1699. 
N=406 due to 
exclusion 
criteria. (7/09-
8/09) 
 
Population 
primarily 
Hispanic.  
 
Exclusion: 
visit not a 
follow-up appt, 
varying 
providers/no 
established 
provider at 
visit, patient 
not seen on 
day of visit, 
duplicate for 
same patient 
randomly 
selected 
Not clearly 
delineated by 
study. 
 
BMI 
documentatio
n (baseline 
and follow-
up) and 
documentatio
n of weight-
management 
plan at 
follow-up 
visits.   
Power 80%; p-
value 0.05 
Descriptive 
Statistics; 
Pre-/Post-
analysis of 
variables 
 
Multivariate 
regression 
model  
Two-fold increase in 
BMI documentation 
(2.5% to 5%) but no 
difference in 
physician-
documented weight 
management plan or 
weight diagnosis.   
II Physicians were 
blinded to study 
potentially 
impacting results.   
 
Performed in 
written medical 
records not 
electronic.   
 
Not generalizable 
to other areas. 
 
Future research 
requires 
evaluation of 
provider resources 
and 
documentation 
practices.   
 
Lack of baseline 
follow-up visits 
reduced study 
power.  Risk for 
under-
documentation.  
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Title                     
County                     
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Feasibility of use 
in your practice  
Okorodudu, 
D.O., Jumean, 
M.F., Montori, 
V.M., Romero-
Corral, A., 
Somers, V.K., 
Erwin, P.J., 
Lopez-Jimenez, 
F. (2010). 
Diagnostic 
performance of 
body mass 
index to identify 
obesity as 
defined by body 
adiposity: A 
systematic 
review and 
meta-analysis. 
International 
Journal of 
Obesity, 34, 
791-799. doi: 
10.1038/ijo.201
0.5 
 
 
 
None 
identified.  
Systematic 
review and 
meta-analysis 
of BMI 
assessment.  
n=31968 (32 
research 
studies; 12 
countries) 
 
Inclusion: 
studies that 
evaluated BMI 
assessment, 
standard values 
of diagnostic 
performance, 
utilized a body 
composition 
technique as 
gold standard. 
 
Exclusion: 
studies that did 
not meet 
inclusion 
criteria   
Ht/Wt, BMI, 
body fat %; 
gold standard 
to measure 
obesity (dual 
energy x-ray 
absorptiometr
y, 
bioelectrical 
impedance, 
air-
displacement 
plethysmogra
phy, body 
composition) 
No alpha, beta, 
or power 
reported.  
Descriptive 
statistics, 
frequencies 
and 
percentages. 
Inconsistenc
y statistic; 
Likelihood 
ratios 
 
Inter-
observer 
agreement 
and Kappa 
statistics 
BMI to evaluate 
excess adiposity has 
good specificity but 
poor sensitivity.   
 
Specificity 90%=10% 
misdiagnosed 
 
Sensitivity 50% = 
underdiagnosing of 
excess adiposity 
 
BMI diagnosis more 
limited for adiposity 
when less than 
30kg/m2; In these 
individuals, BMI 
should not be the only 
measure of adiposity 
I Strength: Design 
and size of study; 
Heterogeneity  
 
Limitation: Risk 
for publication 
bias; minimized 
by contacting 
investigators; 
study use of 
different gold 
standards for 
measure of 
adiposity 
 
Feasible and 
generalizable for 
use in practice 
utilizing 
recommendation 
cut-points.  
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Author                         
Year                         
Title                     
County                     
Funding 
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l basis for 
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Study 
Variables: 
Independent 
variables      
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations   
Risk or harm if 
implemented 
Feasibility of use 
in your practice  
Pasco, J. A., 
Nicholson, G.C., 
Brennan, S.L., 
Kotowicz, M.A. 
(2012). 
Prevalence of 
obesity and the 
relationship 
between the 
body mass index 
and body fat: 
Cross-sectional, 
population-based 
data. PLoS One, 
7(1), 1-7. doi: 
10.1371/journal 
.pone.0029580 
None 
identified.  
Geelong 
Osteoporosis 
study; 
Population-
based Cross-
sectional study 
of men/women 
aged twenty 
years and older. 
Random sample 
from 2001-
2008.  
Inclusion: ages 
20 years and 
older; 467 
men/1076 
women 
(Obesity 
prevalence, 
BMI, WC, 
lifestyle 
associations) 
Exclusion 
criteria: unable 
to perform 
DXA scans 
(large 
individuals 
above a 
specified rate, 
pacemakers, 
prosthesis) 
IV: 
HT/WT/WC/H
C/BMI 
DV: Body Fat 
Mass from 
DXA imaging;  
Dietary intake 
(questionnaire) 
No alpha, beta, 
and power 
reported. 
Statistical 
significance: p-
value less than 
0.05.  
 Multiple 
regression 
techniques, 
Descriptive 
statistics, 
Polynomial 
relationships; 
Pearson’s 
correlation 
BMI correlated to 
WC/HC for degree of 
adiposity in 
men/women. Obesity 
categorized by WC 
found larger 
population than 
Obesity categorized by 
BMI. Linear 
relationship between 
body fat and BMI. 
Obesity prevalence 
increases with age. 
Dietary analysis no 
connection to BMI 
across categories. 
Variations noted 
between male and 
females for BMI and 
body fat percentage.  
IV  Strength: age-
stratified sampling 
-good sample 
across all ages.  
Limitation: Alpha, 
beta, power 
analysis not 
reported. 
Prevalence data 
may be related to 
incomplete 
participation/bias 
related to body 
composition. DXA 
scan excluded large 
individuals. Frailty 
bias: individuals 
with pacemakers/ 
prosthesis 
excluded. Sample 
mostly white; body 
fat/BMI varies with 
ethnicity.  Low risk 
or harm. All 
components but 
DXA imaging 
feasible for 
practice to screen 
obesity prevalence.  
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Higdon Article 22 
Author                               
Year                            
Title                        
County                    
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables 
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Patel, D. N., & 
Singh, M.P. 
(2013). 
Comparison of 
anthropometric 
indicator of 
general obesity 
(BMI) to 
anthropometric 
indicators of 
central obesity 
(WC, WHR) in 
relation to 
diabetes mellitus 
in male 
population. 
National Journal 
of Community 
Medicine, 4(3), 
377-380. 
 None 
identified.  
Cross-sectional 
study 
(Community-
based) in 2011 
Police 
personnel over 
the age of 30; 
252 out of 294 
male study 
subjects 
included.  
 Inclusion: 
police 
personnel 
working in 
Bhavnagar city 
over the age of 
30; no known 
diabetes. 
 Exclusion: 
Serious illness; 
medication 
causing 
hyperglycemia; 
those who did 
not provide 
informed 
consent.  
 
 
 
 
 
 
IV: 
HT/WT/BMI/
WC/HC/WHC
;  FBG/2hr 
post-prandial 
blood glucose 
DV: 
Diabetic/Pre-
diabetic/normo
glycemic 
No alpha, beta, 
and Power 
reported 
Youden 
Index; ROC 
curve 
WHR highest area 
under the curve-then 
WC-then BMI. WC 
and WHR more 
predictive of general 
obesity than BMI.  
 IV  Strengths: 
relatively large 
sample size 
 Limitations: cross-
sectional nature of 
study; alpha, beta, 
power analysis not 
reported. Small 
sample of females 
so females were 
excluded from 
study; study did 
not report variable 
age ranges and 
age-adjusted 
results.  
                                      
No risk. Great 
feasibility for use 
in practice if lab 
available.  
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Author                               
Year                            
Title                        
County                    
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables      
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level 
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Peltz, G., 
Aguirre, M.T., 
Sanderson, M., 
Fadden, M.K. 
(2010). The role 
of fat mass index 
in determining 
obesity. 
American 
Journal of 
Human Biology, 
22(5), 639-647. 
doi: 
10.1002/ajhb.210
56 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
None 
identified.  
538 Mexican 
American 
college students 
(373 
women/165 
men) 
 
Prospective 
Analysis 
Inclusion: four 
grandparents of 
Mexican 
ancestry 
 
Exclusion: 
Pregnancy 
Age, Ht, Wt, 
BMI, BMI-
squared, WC, 
HC, WHR, 
PBF, FMI 
No alpha, beta, 
or power 
reported.  
Descriptive 
statistics, 
including 
frequencies 
and 
percentages. 
One-Sample 
Kolmogorov-
Smirnov Test 
 
Mann-
Whitney U 
Test; chi-
square test; 
Spearman 
Correlation 
coefficients; 
Multiple 
linear 
regression 
analysis 
 
Coefficients 
of 
determination 
Average age = 22 
 
BMI cannot directly 
measure body fat; 
significant discrepancy 
between BMI and 
PBF; FMI provides an 
increased economic 
advantage-BMI can be 
utilized as long as 
limitations are taken 
into account 
IV Strengths: 
Utilization of 
alternative 
adiposity 
measurements such 
as PBF and FMI 
more accurate than 
BMI.   
Limitations: Non-
randomized; BIA 
varies with 
individuals due to 
body composition 
 
Predictive 
equations are 
necessary for body 
index indices to 
prevent 
misclassification; 
risk for 
unconscious bias of 
investigator noted.   
 
More research 
required in males; 
limited population 
in this study 
despite = 
recruitment.   
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Higdon Article 24 
Author                        
Year                            
Title                      
County                    
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s                 
Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables                          
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths; 
Limitations; Risk 
or harm if 
implemented; 
Feasibility of use 
in your practice  
Savinon, C., 
Taylor, J.S., 
Canty-Mitchell, 
& J., Blood-
Siegfried, J. 
(2012). 
Childhood 
obesity: Can 
electronic 
medical records 
customized with 
clinical practice 
guidelines 
improve 
screening and 
diagnosis. 
Journal of the 
American 
Academy of 
Nurse 
Practitioners, 
24, 463-471. doi: 
10.1111/j.1745-
7599.2012.00735
.x  
 
 
 
 
 
None 
identified.  
Quasi-
experimental 
analysis; 
Retrospective 
analysis pre-/ 
post-
intervention to 
EMR 
 
Healthy Eating 
and Activity 
Together CPG 
utilized to 
build 
customized 
EMR. 
N=74 (40 
written patient 
medical 
records and 34 
electronic) 
 
Two groups: 
one utilizing 
EMR the other 
utilizing 
written records 
 
No statistically 
significant 
differences 
between 
groups 
 
Inclusion: 
Ages 7-18 
 
Exclusion: 
Ages outside 
of Inclusion 
criteria ranges 
Race, 
ethnicity, 
gender, age, 
provider type, 
payer source, 
height, 
weight, BMI 
 
BP, screening 
tests for lipids 
and DM, 
diagnosis for 
overweight or 
obese, DM, 
pre-DM, pre-
HTN, HTN, 
abnormal 
liver function 
tests, 
nonalcoholic 
fatty liver 
disease, and 
thyroid 
disease.  
 
Education/ 
counseling   
No alpha, beta, 
or power 
reported. 
Descriptive 
statistics; 
frequencies 
and 
percentages 
reported.   
 
Independent 
sample t-
test; Fisher’s 
exact test 
Children had a 62% 
greater likelihood of 
having BMI recorded 
with EMR.  There 
was a 94% increase in 
plotting BMI on the 
growth curve and 
utilizing a scoring 
questionnaire as well.  
 
Number diagnosed as 
overweight or obese 
minimally increased 
from 3% in written 
records to 12% in 
EMR.   
 
Obese children had 
greater rates of 
referral for follow-up 
in EMR (0 to 43%.   
 
No screening in either 
group for co-
morbidities was 
identified.  
IV Strengths: No 
statistical 
difference among 
groups that would 
influence results; 
Statistical 
significance noted 
between written 
and EMR.   
 
Limitations: Small 
sample size; 
follow-up not 
analyzed.  
Restrictions on 
reimbursement 
impacted provider 
compliance with 
guidelines.   
 
More research 
with longer study 
and sample size 
needed.  
Evaluation of 
fidelity required 
as well; findings 
not generalizable.   
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Higdon Article 25 
Author                        
Year                            
Title                      
County                    
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s                 
Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent/
Dependent 
Variables                   
Scales 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level  
Strengths; 
Limitations; Risk 
or harm if 
implemented; 
Feasibility of use 
in your practice  
Shaikh, L., 
Nelson, R., 
Tancredi, D., & 
Byrd, R.S. 
(2011). 
Presentation of 
body mass 
index within an 
electronic health 
record to 
improve weight 
assessment and 
counseling in 
children and 
adolescents. 
Informatics in 
Primary Care, 
18, 235-244.  
 
 
 
 
 
 
 
 
 
 
 
 
Precede/ 
Proceed 
Planning 
Model 
Longitudinal 
two-year 
study; 
retrospective 
pre/post 
intervention 
analysis 
N=550; 274 
pre- and 276 
post.   
 
Inclusion: 
Ages 2 to 18; 
visits within an 
identified pre- 
and post-
intervention 
period.   
 
Exclusion: 
wheelchair 
bound children 
and CP 
children.   
BMI and BMI 
Percentiles; 
Growth 
Charts 
 
Physician 
counseling 
and 
documentatio
n (risk 
factors, 
nutrition, 
physical 
activity, 
family history 
risk) 
 
Intervention: 
BMI 
placement on 
VS record for 
future visits; 
Summary 
scales for 
physical 
activity 
assessment/co
unseling 
Alpha 5%; 
80% Power 
Descriptive 
Statistics; 
Cluster 
adjusted t-
tests; Two-
sided 
testing/Alph
a 5%; 
Summary 
scales for 
physical 
activity 
assessment 
and 
counseling 
4% underweight, 
19% overweight, and 
21% obese;  
No statistical 
difference in three 
measures utilized for 
BMI screening pre- 
and post-intervention.   
 
FH risk 
documentation 
increased 
significantly from 7% 
62%); counseling 
only improved 1%. 
 
Nutrition assessment 
(8 to 13%) and 
documentation of 
counseling increased 
(3 to 24%); 
assessment of 
physical activity 
declined (8% to 4%) 
but counseling on 
physical activity. 
increased (3% to 
24%).   
IV Strengths: 
Implementation of 
HER 
 
Limitations: 
limited span for 
follow-up post-
implementation of 
EMR.  Physician 
counseling most 
likely under-
documented in 
EMR.  Inability to 
evaluate physician 
workflow.  Due to 
new technology—
BMI was not 
automatically 
incorporated into 
chart and 
providers may 
have assumed 
documentation 
was pulled over.   
 
Results not 
generalizable and 
further research is 
needed.   
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Author                        
Year                            
Title                      
County                    
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number 
Characteristic
s                 
Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables                 
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating
Level   
Strengths; 
Limitations; Risk 
or harm if 
implemented; 
Feasibility of use 
in your practice  
Staiano, A. E., 
Reeder, B.A., 
Elliot, S., Joffres, 
M.R., Pahwa, P., 
Kirkland, S.A., . 
. . . , 
Katzmarzyk, 
P.T. (2012). 
Body mass index 
versus waist 
circumference 
(WC) as 
predictors of 
mortality in 
Canadian adults. 
International 
Journal of 
Obesity, 36, 
1450-1454. doi: 
10.1038/ij 
o.2011.268 
None 
identified.  
Longitudinal 
cohort study. 
National 
survey; 
stratified, two-
stage 
probability 
sample of 
insurance 
companies 
Inclusion: 
Provinces 
measuring WC 
w/ access to 
Canadian 
Mortality 
Database.  
8,061 
participants; 
excluded from 
study: missing 
anthropometric 
measurement 
(n=356), death 
w/i 6 months of 
survey (n=22); 
over the age of 
75 (n=300), 
missing alcohol 
status (n=3), 
missing 
education status 
(n=31).  
IV: HT/WT 
(BMI), WC, 
Hip 
circumference 
(HC), Waist-
Hip Ratio 
(WHR)                 
Status 
smoking, 
ETOH, 
education, age.           
DV: 
CVD/Cancer 
Morbidity/Mor
tality  
  
ICD codes for 
CVD and 
cancer 
mortality; 
Canadian 
Mortality 
Database 
(CMDB) linked 
to Canadian 
Heart Health 
Survey 
(CHHS).        
No alpha, beta, 
and power 
analysis 
reported. 
Statistical 
significance p-
value less than 
0.05.  
T-tests; Chi-
squared tests; 
Cox 
proportional 
hazard 
regression 
models (95% 
CI) 
 
BMI correlated with 
WC/WHR; WC & 
WHR correlated; 
BMI/WC/WHR all-
predicted all-cause 
mortality. Low WC 
with elevated BMI 
reduces mortality. WC 
found to be vital 
predictor for all-cause 
mortality.  
 IV Strengths: Large 
sample size; 
controlled for 
smoking and age; 
removed 
individuals who 
died within 6 
months of data 
collection. 
Limitations: Alpha, 
beta, power 
analysis not 
reported. # deaths 
from specific 
causes decreased 
power to identify 
associations d/t 
other causes. 
Reduced # deaths 
minimized analysis 
of stratification of 
age/sex. Baseline 
data collected 15 to 
25 years prior to 
study.                          
No risk; great 
feasibility for use 
due to availability 
of interventions. 
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Author                       
Year                         
Title                    
County                  
Funding 
Theoretica
l basis for 
study 
Design/ 
Method 
Number  
Characteristic
s         
Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables           
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level 
Strengths   
Limitations   
Risk or harm if 
implemented 
Feasibility of use 
in your practice  
Taylor, S. A., & 
Hergenroeder, 
A.C. (2011). 
Waist 
circumference 
predicts 
increased 
cardiometabolic 
risk in normal 
weight 
adolescent 
males. 
International 
Journal of 
Pediatric 
Obesity, 6, e307-
e311. doi: 
10.3109/174771
66.2 011.575149 
 
 
 
 
 
 
 
 
 
 
None-
identified. 
Secondary 
analysis of 
cross- sectional 
data from 
NHANES III 
survey. 
NHANES 
national data set 
(1988 to 1994) 
complex 
multistage 
probability 
weighted 
sample design.  
N=2003; 
Participants 
focus: 12 to 19 
years old. 
Inclusion: WC, 
fasting serum 
glucose, HDL, 
TG, SBP, DBP; 
Individuals w/ 
blood glucose 
regulators, 
antihypertensiv
e or anti-lipids 
medications. 
Exclusion: 
pregnancy, self-
identified race 
of ‘other,’ 
fasting less than 
six hours prior 
to serum 
measurement, 
no waist 
circumference 
measurement 
IV: WC cut-
off point    
DV: Risk of 
cardiometaboli
c disease risk 
factors.  
Glucose, 
HDL, TG, 
SBP, DBP, 
BMI. High 
versus low risk 
stratification. 
Alpha=0.05 
Power= 0.8; 32 
for high risk 
participant per 
group analyzed. 
Men/Women 
analysis done 
separately.  
 Statistical 
Significance p-
value less than 
0.05. 
Unweighted 
receiver-
operating 
characteristic 
(ROC) curves.  
Alpha, 
Power, 
statistical 
significance, 
ROC curves.  
WC cut-off points for 
males: greater or equal 
to 80.5cm. Females 
81cm. Normal weight 
males above WC cut-
off point: increased 
BP/TG, low HDL & 
greater than 2 
cardiometabolic risk 
factors. Normal 
Weight Women: no 
significant increase in 
cardiometabolic risk 
regardless of WC. 
Overweight women 
with elev. WC-greater 
risk increased BP. 
Obese BMI: elev. Risk 
both M/F.  
 IV Strengths: 
Power/Alpha good. 
Created gender-
specific WC cut-
off points from 
national sample; 
WC. Findings 
correlate with other 
studies           
Limitations: 
Limited to 
adolescents. 
Unequal 
distribution of 
gender/age. No 
control for pubertal 
development. ROC 
cut-off points 
developed using 
unweighted 
sample: 
oversampling 
African-
Americans/Hispani
cs. No risk and 
feasible in practice 
due to 
interventions.  
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Author      Year            
Title       County  
Funding 
Theoretic
al basis 
for study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables     
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Tang, J.W., 
Kushner, R.F., 
Cameron, K.A., 
Hicks, B., 
Cooper, A.J., 
Baker, D. (2012). 
Electronic tools 
to assist with 
identification and 
counseling for 
overweight 
patients: A 
randomized-
controlled trial. 
Journal of 
General Internal 
Medicine, 27(8), 
933-939. doi: 
10.1007/s11606-
012-2022-8 
 
 
 
 
 
 
 
 
None 
identified 
RCT; 
Quantitative 
and Qualitative 
EHR tool N= 
958; usual care 
N= 1156. 
Randomly 
selected EHR 
N = 200, usual 
care N  = 200  
Inclusion 
criteria: BMI 
between 27 
and 29.9kg/m2 
IV: EHR tool 
DV: 
Physician 
documentatio
n of 
overweight as 
a problem; 
physician 
perceptions of 
the EHR 
tools; patient 
self-reported 
progress 
toward their 
goals and 
perspectives 
about 
counseling 
received.   
No alpha, beta, 
power 
identified.   
Descriptive 
statistics. 
Chi-square, 
t-tests, 
logistic 
regression.  
Intra-class correlation 
coefficient was 0.11 
for documented 
diagnosis of 
overweight and 0.07 
for weight specific 
counseling.   
 
Patients of 
interventions 
physicians more 
likely to receive 
diagnosis of 
overweight (17% vs. 
4.8); Intervention 
group more likely to 
receive counseling.   
 
No difference in 
groups with patients 
with weight-related 
co-morbidities 
II Strengths: Design 
and size of trial; 
positive results 
utilizing EHR but 
ultimately more 
research is 
necessary to 
optimize 
utilization.  
 
Limitations: Not 
generalizable to 
other areas—
study performed 
in an area used to 
utilizing EMR 
interventions. 
Patient outcomes 
were self-reported 
and short-term; 
social desirability 
bias is a risk.   
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Author      Year            
Title       County  
Funding 
Theoretic
al basis 
for study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables  
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level   
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Tol, J., Swinkels, 
I.C., De Bakker, 
D.H., Veenhol, 
C., Seidell, J.C. 
(2014). 
Overweight and 
obese adults have 
low intentions of 
seeking weight-
related care: a 
cross-sectional 
survey. BioMed 
Central Public 
Health, 14(582), 
1-12. doi: 
10.1186/1471-
2458-14-582 
 
 
 
 
 
 
 
 
 
 
 
 
Transtheor
etical 
Model of 
Change 
Population-
based, cross-
sectional survey 
 
Online self-
administered 
questionnaire to 
1500 Dutch 
adults.  
Responses 
totaled 861.   
 
Stratified 
Random 
Sampling 
N= 445 out of 
861 responses 
 
Inclusion 
criteria: adults 
over the age of 
18; mildly, 
moderately, or 
severely 
elevated level 
of weight-
related health 
risk (WRHR).  
 
WRHR= BMI, 
risk assessment 
for Type II DM, 
CVD, or 
obesity-related 
co-morbidities.   
Age, gender, 
health 
conditions, 
symptoms/ 
diseases, WT,  
HT, level of 
physical 
activity, 
perception of 
body weight, 
readiness to 
lose weight, 
intention to 
use weight-
related care, 
past weight-
related care 
use, 
perceptions of 
dietary advice 
from care 
providers, 
exceptions of 
dietitians, 
rating for trust 
for dieticians.   
DV: mild, 
moderately, 
severely, or 
very severely 
increased 
WRHR 
Cronbach 
alpha= 0.87 
 
p-value < 0.005 
Univariate 
and bivariate 
analysis 
 
T-test, Chi-
square tests 
and Fisher 
exact tests 
 
Confirmatory 
factor 
analysis 
 
Multivariate 
logistic 
regression 
model 
 
Kaiser-
Meyer-Olkin 
measure of 
sampling 
adequacy 
Dieticians most trusted 
for weight-related 
care; physicians and 
NPs 4th.   
 
52%  sample at 
increased WRHR-need 
of obesity-related care; 
55.1% ready to change 
 
Perceived risk among 
sample low 
 
Individual weight-loss 
preferred compared to 
utilizing weight-related 
care 
 
11% seeked provider 
related care; 1/3 
reported education 
from provider in the 
past; Weight-related 
care use/intention to 
use increased in 
moderately, severely, 
or very severely 
elevated level of 
WRHR 
IV Representative 
sample of Dutch 
adults according to 
study. 
 
Study results 
should be 
confirmed with a 
larger sample size.   
 
Lack of 
generalizability of 
results since study 
population 
consisted of mostly 
older adults.   
 
Response bias may 
have influenced 
results due to title 
of study and self-
reported nature.   
  
87 
 
Higdon Article 30 
Author      Year            
Title       County  
Funding 
Theoretic
al basis 
for study 
Design/ 
Method 
Number 
Characteristic
s Exclusion 
criteria 
Attrition 
Study 
Variables: 
Independent 
variables        
Dependent 
variables 
Scales/ 
Reliability 
Info (Alphas) 
Statistical 
Analysis 
Statistical findings 
or qualitative 
findings 
Study 
Rating 
Level  
Strengths  
Limitations Risk 
or harm if 
implemented 
Feasibility of use 
in your practice  
Zheng, W., 
McLerran, D.F., 
Rolland, B., 
Zhang, X., Inoue, 
M., Matsuo, K., . . 
. Potter, J.D. 
(2011). 
Association 
between body-
mass index and 
risk of death in 
more than 1 
million Asians. 
The New England 
Journal of 
Medicine, 364(8), 
719-729. 
None 
identified.   
Cross-sectional; 
cohort study 
19 cohorts; 
1,141,609 
participants 
 
535,199 Men 
606,410 
Women 
 
Exclusion: 
missing data on 
age, BMI, Vital 
status; younger 
than 18, BMI 
greater than 50; 
data on survival 
missing or 
invalid 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Baseline BMI, 
age, sex, 
smoking 
status, follow-
up data on 
deaths 
 
Baseline 
illnesses and 
cause-specific 
deaths 
No alphas 
identified.   
Cox 
proportional-
hazards 
regression 
models 
 
Hazard 
Ratios; 95% 
CI 
Mean BMI 22.9 
 
Hazard rations for 
death by any cause 
increased in higher 
BMI groups; Results 
for men and women 
similar 
 
In East Asians, low 
BMI and high BMI 
were associated with 
increased risk of death 
 
U-shaped association 
between BMI and 
CVD/Cancer 
 
Asians more likely 
than Europeans to have 
increased risk of death 
from low BMI versus 
high BMI 
 
IV Strengths: Findings 
match similar 
studies 
 
Asians more likely 
than Europeans to 
have increased risk 
of death from low 
BMI versus high 
BMI 
 
Limitations: Risk 
of death associated 
with abdominal 
obesity not 
evaluated; some 
self-reported data 
from subjects was 
included in 
analysis 
 
Additional findings 
needed to correlate 
BMI to the 
incidence of 
disease for Asian 
adults with more 
clear BMI criteria 
for overweight and 
obese populations.  
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Table F2 
Legend: Rating System for the Hierarchy of Evidence for Intervention/Treatment Questions 
Level I Evidence from a systematic review or meta-analysis of all relevant RCTs 
Level II Evidence obtained from well-designated RCTs 
Level III Evidence obtained from well-designed controlled trials without randomization 
Level IV Evidence obtained from well-designed case-control and cohort studies 
Level V Evidence from systematic reviews of descriptive and qualitative studies 
Level VI Evidence from single descriptive or qualitative studies 
Level VII Evidence from the opinion of authorities and/or reports of expert committees 
 
(Melynk & Fineout-Overholt, p. 11, 2015) 
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Table F3  
Level of Evidence Synthesis Table       
X (copy symbol as needed) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Level  I: Systematic review 
or meta-analysis 
               
Level  II: Randomized 
controlled trial 
               
Level  III: Controlled trial 
without randomization 
 X      X        
Level  IV: Case-control or 
cohort study 
X  X X X X X   X X X X X X 
Level V: Systematic 
review 
of qualitative or 
descriptive 
studies 
               
Level  VI: Qualitative or 
descriptive study (includes 
evidence implementation 
projects) 
               
Level  VII: Expert opinion 
or consensus 
               
 
LEGEND: 1. Arterburn et al. (2010); 2. Baer et al. (2013); 3. Basu et al. (2014); 4. Bener et al. (2013); 5. Bleich et al. (2010); 6. Bode 
et al. (2013); 7. Borrell & Samuel (2014); 8. Christian et al. (2011); 9. Clark et al. (2010); 10. Dhaliwal et al. (2014); 11. Durward et 
al. (2012); 12. Feliz et al. (2013); 13. Glerach et al. (2014); 14. Gomez-Marcos et al. (2013); 15. Hou et al. (2013).  
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Table F4 
Level of Evidence Synthesis Table 2           
X (copy symbol as needed) 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
     
30 
Level  I: Systematic review 
or meta-analysis 
X    X          
 
Level  II: Randomized 
controlled trial 
   X         X  
 
Level  III: Controlled trial 
without randomization 
              
 
Level  IV: Case-control or 
cohort study 
 X 
X 
 
  X X X X X X X  X 
X 
Level V: Systematic 
review 
of qualitative or 
descriptive 
studies 
              
 
Level  VI: Qualitative or 
descriptive study (includes 
evidence implementation 
projects) 
              
 
Level  VII: Expert opinion 
or consensus 
              
 
 
LEGEND: 16. Kushner & Ryan (2014); 17. Maessen et al. (2014); 18. Martinez-Larrad et al. (2012); 19. Muo et al. (2013); 20. 
Okorodudu et al. (2010). 21. Pasco et al. (2012); 22. Patel & Singh (2013); 23. Peltz et al. (2010); 24. Savinon et al. (2012); 25. 
Shaikh et al. (2011). 26. Staiano et al. (2012); 27. Taylor & Hergenroeder (2011); 28. Tang et al. (2012); 29. Tol et al. (2014); 30. 
Zeng et al. (2011). 
